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MILITARY SPEC1F1CATION

CABLES, RADIO FREQUENCY, FLEXIBLE AND

GENERAL SPECIFICATION FOR

SEMIRIGIO,

This specfffcatfon is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers flexfble and semlrtgid cables with solfd and
semisolid dielectric cores, w$th single, dual and twin inner conductors. Cables
covered by this specification are primarily fntended for use as transmission lines to
conduct energy in a simple power transfer continuously or intermittently. In
general, these cables are designed for low-loss, stable operation from the relatively
low frequencies through the higher frequencies fn the microwave and radar regions of
the frequency spectrum. Cables may also be used as circdt elements, delay Itnes or
impedance matching devtces.

1.2 Class$ficatfon. Cables shall be the part number, as specified (See 3.1].

1.2.1 Part number. The part number shall consist of the following:

!417 /xxx- XXxxx

I I
Basic $Pecff~cation ~ [ I

1 t

Specification sheet (use minimum number of digits) - - i.
1

R6 number or new number (5 places in length) I

Example of existtng RG number - M17/28-RG058
Example of new number - fl17/155-ooool

1.2.2 Cable types.

1.2.2.1 F?exfble, coaxial single conductor. A flexible coaxial cable is
constructed of a sfngle ‘inner conductor covered by a flexible ?OW-1OSS r-f dielectric
core material, which is then surrounded by a braided outer conductor(s), wfth the
whole covered by a protective cover$ng. In some cases this $s covered by an extra
,braided armor for use in extremely abusfve applications. Each element of the cable
is designed to contribute to the requirements of the finished product.

1.2.2.2 Semirigid, coaxial single conductor. Semirigid coaxial cables are
constructed of a single inner conductor covered by a flexfble Iow-?oss r-f dielectric
core material, whfch is then surrounded by a so?fd, continuous, metallic outer
conductor.

1’.2.2.3 Two-conductor. Individual dielectric cores of two-conductor cables shall
meet the requirements of solid or semisol$d dielectric cores. One strand of one of
the inner conductors shall be coded for identification and shall be visible without
disturbing the strandfng. That ~s, if all of the strands of the trtner conductors are
coated, then one strand shall be bare; or ff all of the strands are bare, then one
strand shall be coated.

-,

l%eneflclal comments (recomctondatfons, add itioas, de7et40ns) and any pertfnent data [
Iwhich oay be used in improvjng this document should be addressed to: US Army Corn-l
lmunications-Electronics Command, ATTN: DRSEL-ED-m, Fort 140nmouth, New Jersey 077031
Iby using the self-addressed Standardlzatlon Ilocu!r:nt Improvement Proposal (00 FoFm~
11426) appearing at the end of this document or by letter.
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a. Twin: Twin cables shail be constructed of fndlvldual Inner conductors
-in Individual dfelec:~:c cores, within a common outer conductor or may
have individual inner conductors within a common outer core that may be
filled-to-round.

b. Oual . “A dual cable shall be constructed of individual coaxial cables
~ased within a common outer conductor.

1.2.2.4 Triaxial. Triaxtal cables are constructed the same as regular coaxial
cables except for an additional interlayer of dielectric material over the outer
conductor, over which fs Iafd an extra shfeld, wfth the whole covered by a protective
coverfng.

2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise specified, the
fo?lowfng specifications and standards, of the issue listed in that issue of the
Department of Oefense “Index of Specfffcatfons and Standards specffied in the
solicitation, form a part of this specfficatton to the extent spec~fied herefn.

SPECIFICATIONS

FEDERAL

L-P-389 -

i.-?-39o -

!.-P-4O3 -

QQ-R-17S -
TT-P-320 -
W-T-700 -

MU-T-799 -

UU-T-450 -

f4[LITARY

MIL-I-631 -

HIL.’?-1ICO-
tii~.X-3930-

MIL.y-li3TZT-
MIL-C-12000 -

(See supplement 1 for

STANDAROS

FEoERi41.

?EO-ZTD-228 -

Plastic Molding Materf.al, FEP Fluorocarbon, Moldfng and
Extrusfon.
Plastic, Holdfng and Extrusion t4aterfal, Polyethylene and
Copolymers (Low, Medium, and High Oensfty).
P?astic Molding Materfal, Polytetrafl uoroethylene (TFE -
Fluorocarbon).
Resistance Uire.
Aluminum Pfgment, Powder and Paste, For Paint.
Tube, Alumfnuts Alloy, Drawn, Seamless; General Specfffcatfon
for.

Solder-flared- orTube. Copper, Seamless, (For Use Uith
Compression-Type Fittfngs).
Tissue, Facial.

Insulation, Electrical, Synthetfc-Res’
Nonrfafcf.

n Composftfon,

Yarn,-Cord, Sleeving, .Cloth and Tape-Glass.
Insulating and Jacketing Compounds, Electrica? (For Cables,
Cords , and Ufres).
Tin Plating; Hat-Oipped, For Ferrous and Nonferrous Metals.
Caole, Cord, and Uire. Electric; Packagfng of.

list of applicable specification sheets.)

Federal Test Method No. 228, Cable and Wfre, Insulated:
Methods of Testing.

FEO-STD-601 - Federal Test Method No. 601, Rubber: Samplfng and Testing.

MILITARY

MII.-STD-IO5 - Sampling Procedures and Tables For Inspection By Attributes.
i+IL-sTo-130 - Identification Marking Of US Military Property.
MIL-STD-202 - Test Methods For Electronic andElectrfcat Component Parts.
!4XL-STD-45662- Calibration Systems Requirements.

(Copies of specifications, standards, handbooks, drawings. and publications
“rewired by manufacturers in connection with specific acquisition functions should be
obtained from the contracting activity or as directed by the contracting officer. )

2
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2.2 Other publications. The followfng document(s) form a part of thts
specification to the extent specffied herein. The fssues of the documents whfch are
indicated as DoD adopted shall be the issue Ilsteit 4n the current DoDISS and the
supplement thereto, if applicable.

AMERICAN SOCIETY FOR TESTING MATERIALS:

ASTM A-411 - Galvanized, Zfnc-Coated,Low-Carbon SteeT, Armor Wfre.
ASTW B-3 - Soft or Annealed, Copper Ulre.
ASTH 0-8 - Concentric-Lay-Stranded, Copper Conductors.
ASTM 8-33 - Tfn-coated, Soft or Artnealed, Copper Wire.
ASTM B-197 - Copper-lleryllfum Alloy Wire.
ASTM B-211 - Aluminum, Alloy Bars, Rods and Wfre.
ASTM 8-286 - Copper Conductors for Use In Hookup Mire for Electronic ‘-”

Equipment.
ASTM B-298 - Silver-Coated, Soft or Annealed, Copper Hire.
ASTM B-344 - Nickel-Chromium and lJickel-Chromium-Iron Alloy, For Electrical

Heating Elements.
ASTM B-452 - CoD9er-Clad Steel Wire for Electronic ADDlication.
ASTM S-501 . - Sfiver-Coated Copper-Clad Steel Nfre fo+’Electronic Applfcatfons.
ASTM 8-566 - Copper-Clad Aluminum Wire.
ASTM D-470 ‘- Test Of Rubber and Thermoplastic Insulated Mire and Cable.
ASTM D-1352 - Ozone-Resisting Butyl Rubber Insulation For Mfre and Cable.
ASTM 0-3159 - ETFE Fluoroplastfc Molding and Extrusion Materials.
ASTM O-3275 - E-CTFE Fluoroplastic I+ioldfng, Extrusfon and Coating Materials.
ASTM 0-3307 - PFA - Fluorocarbon Molding and Extrusfon Materfals. “-

[Applications for copies should be addressed to the American Society For Testfng
Materials, 1916 Race Street, Philadelphia, PA 19103.)

Technical society and technical association specifications and standards are
generally available for reference from lfbraries. They are also distributed among
technical groups and using Federal agencies.

2.3 Order of precedence. In the event of a conflict between the text of this
specification and the reference cfted herein,
take precedence.

the text of this specification shall

3. REQUIR14EMTS

3.1 Specification sheets. The individual part requirements shall be as specified
herein and in accc#rdance with the applicable specification sheets. In the event of
any conflict between this specification and the specification sheet, the latter shall
govern.

- 3.2 Classification of requirements. The classification of requirements for cables
are as-foil Ows :

TABLE I. Classification of requirements.

I I I
! Requirements
I

~ Parag;aph 1
!

i Qualification - - - - - - - - - i 3.3 j
l~atertals -------- ---13.41
I Oesign and construction - - - - I 3.5 I

. I Visual and mechanical - - - - - ! 3.6 I
I Operational - - - - - - - - - - I 3.7 I
lM;rkin~ --------- ---13.81
lWeightl ---------- --~3.91

. ‘l WorkmanshtD ------ ----1 3.10 1
[ i I
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I

,,:<: A+%%%” Cdble turnfshed under this specffic.atlon shall be products
d

for Iistfng on the applicable quallfied products list at the tfme
set for opening of the bfds (see 4.6 and 6.3).

3.4 Materfals. Unless otherwise specfffed (see 3.1), ”the materials for the
prfncfpal components of the cable shall be as specffied herefn. Prior a~proval to
use substitute m.sterfal must be obtafned from the qualifying actfvfty. tihen a
definite materfal fs not specfffed, a material shall be used that wfll enable the
flnfshed products to meet the performance requfreraents of this $pecificatlon.
Acceptance or approval of any constituent materfal shall not be construed as a
guaranty of the acceptance of the ffnished product.

3.5 Deslqn and construction. Unless otherwfse specfffed (see 3.1), cables sha’
be of the design and construction specfffed herefn.

3.5.1 Inner conductors. The fnner conductor shall be solfd, stranded, brafded
helfcal, bare or coated, as specfffed (see 3.1). The materials and coatfngs shal”
as specfffed (see 3.1).

3.5.1.1 Solfd fnner conductors:

a.

b.

c.

d.

e.

f.

9.

h.

f.

i.

k.

1

.
or

be

Bare copper wire. Bare copper wfre shall conform to soft or annealed copper
wfre in accordance with ASTM B-3.

Tfn-codted copper wfre. Tfn-coated copper wfre shall conform to tfn-coated,
soft or annealed copper wfre In accordance wfth ASTM 8-33.

Silver-coated copper wfre. Sflver-coated copper wire shall conform to
ss of sflver coating shall not be less than

Copper-clad stee? wfre. Copper-clad steel wfre shall conform to
high-strength,

d,
percent conductfvfty, hard-drawn, copper-clad, steel wfre

fn accordance wfth ASTM B-452, class 4ClHS.

Annealed ccp per-clad steel wfre. Annealed copper-clad steel wfre shall have
the same requirements as for copper-clad steel wfre sPec.fffed fn 3.5.l.l(d),
except shall be annealed. The tensfle strength shall be 50.,000 lbf/fn2
minfmum.

Silver-coated copp er-clad steel wfre. Sflver-coated copper-clad steel wfre
$hali conform to ASTM 8-501 , class 40 MS or 40A. ,’

Annealed copper-clad alumfnum wfre. Annealed copper-clad aluminum wire
h 11 conform to ASTM B 5“6 , class 10A or 15A. The thickness of the copper

;o~erfng shall be 3.5 p~r~ent mfnfmura of the wire radfus (8 percent to 12
percent by volume) for class IOA, and 5 percent mintmum of the wfre radius
(13 percent to 17 percent by volume) for class 15A.

Copper-beryllfum alloy wire. Copper-beryllfum alloy wfre shall conform to
solut$ on-heat-treated. half -hard wfre fn accordance with ASTM B-197. Alloy
;72. The tensile strength shall be 110,000 to 13S,000 lbf/fn2.

Afinealed-copper-beryl lfum wire. Same as (h) above except the tensile
strength shall be 80,000 lbffln2.

Silver-coated wire. Silver-coating over other wire material shall comform
to ASTM B . 8 with proper correction for the density of the base materfal
when the gravfmetrfc reference procedure is used.

Hfgh resistance wire. Hfgh resistance wire shall conform to Q()-R-175.
COmPOSitfOn E (80 percent nfckel - 20 percent chromfum). The tensile
strength shall be 100,000 lbf/in2 mft?fmum. ~he resistance change with
temperature shall be in accordance with ASTM B-344. I
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3.5.1.2 Stranded fnner conductors. Stranded fnner conductors $hal? be
concentrically stranded $n accordance with ASTH 6-8 or ASTM 8-286. Tensile strength
and elongation of conductors $hall be tasted y,or to St randlng. Conductors shall
not be coated after strand$nq {no overcoatlng . Indlvldual Mires. before stranding,
shall meet all the rewjrenentsof’theIM$tcwfresspecl?tedin 3.S.1.1. Dfameter
tolerances for the completed Inner conductor shall be rounded to the next hfghest
.001 Inch. .

3.S.1.3 Conductor $ofnts. Jofnts In individual strands of a stranded wire shall
not be closer together than S Tay-lengths.

3.S.2 Otelec%rfc cores. The materfal used fn the dielectric cares specfffed (see
3.1) shall be of unff om thickness consistent wft?! the electrical. environmental,
physfcal, mechanical and dtmeoslonal requfrem~nts.

a. Solfd dielectric cores. $olfd dielectric cores shall be extruded or
tape-wrapped as specl?’fed (see 3.1) and talc-coated when spectfied (see 3.1).

b. Semfsoltd (a$r-spaced) dielectric cores. Se!xfsolfd, air-spaced dielectric
cores shall be Constructed lC such a manner that air spaces ● re a basfc
element of’ the construction.

3.!5.2.1 Ofelectrfc core types. The mater$al for the dielectric cores shall be one
of the following spectffed types (see 3.11. The dielectric constant ?nd the
df5slPatfOn factor shall ba cofislstant w$th the applicable electrical requirements.

a.

b.

c.

d.

e.

f.

s.

h.

f.

- $.

k.

1.

Polyethylene (PE) confomfng to L-P-390, type ~1, class 1, grade ~.
%%$;slty type.

Type A-l. Solid PE.

Type A-2. SoIfd PE coated wfth the-best coanercfal grade of talc, to
prevent stlckfng between fndlvfdual components of the cable.

Atr-spacad PE. One PC filament thread or a braid of more than
%%’?%;ent threads wfth,n a tube of solfd P,. or spfraled ffns of PC
between tubes o? solid PE.

Type A-4. Atr-spaced PC. Foamed PE.

? e A-S.
*

Conductive PE shall confow to L-F-390. type ItI, carbon-black
he maxfmun resistance per foot shall be as specffled (See 3.1).

u. (NOt for future design). Oielectrfc core shall be a comvosfte a?
three layers of dielectric materials. Each layer shall maxe fntfmate
COntaCt with each other, except that the OUter layer shall Be eaS~lY
Strfppable.

Xnner layer. Type H, sei%$conductfng synthetfc rubber (See 3.S.2.l(r)].

Mfddle layer. Type U, Insulating synthetic rubber (see 3.5.2.1(x)).

Outer layer. Type w. semfcofiductfng synthetic rubber (see 3.5.2.i(r)).

u“ (Hot for future design). Same as type D except outer layer shall
be type Q (Insulated polychloroprene rubber) whfch need not M? easfly
strfppable.

=. Polytetrafluoroethylene (PTFE] sha~l conform to L-P-403.

Type F-1. Solid. extruded PTFE.

Type F-2. Solfd PTFE tape wrapped.

Type F-3. Air-spaced PTFE perforated tape wrapped.

s. “
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I
III. Type F-4. Air-spaced PTFE. One PTFE filament thread or a braid of more

than one PTFE filament thread withfn a tube of tape-wrapped PTFE.

n. Type F-5. Afr-spaced PTFE, porous tape wrapped.

o. Type F-6. Air-spaced PTFE, expanded tape wrapped.

P= Type F-7. Solfd PTFE, coated wfth a semiconducting material. .

‘“ 9“
(Not for future desfgn). Solfd mfneral materfal (such as magnesium

oxide Consfstfng of finely divfded partfcles “free from detrimental
Impurttfes whfch shall be packed tightly under high pressure.

‘“ v“
(Not for future design). Semfconductfng synthetfc rubber. The

vo ume resfstlvfty of this compound shall be withfn the range of 100 to
1,000 ohm-cm when tested fn accordance with method 9111 per FED-STD-601, and
colored black,

‘“ w“ Insulating synthetic butyl rubber. 8utyl rubber shall be a
copolymer of isobutylene and isoprene in accordance with ASTM 0-1352, t~ble
1, colored gray.

t. Uf!!u” Fluorinated ethy?ene propylene (FEP) conforming to I.-P-389, type [.

u. Type H-1. Solid, extruded FEP.

(

v. Type M-2. Afr-spaced FEP. Foamed FEP.

‘“ *; red (Not for future desfgn). [nsulatfng polychloroprene rubber, and
.

x’” L!EL!!!” (Not for future desfgn). Insulating synthetic rubber. The
materfal shall have a tensfle strength of 500 lbf/fn2 minimuw and an
elongation of 300 percent mfnfmum in 10 inches in accordance nft’h ASTM D-4?0.

3.5.3 Outer conductors or extra shields.
be braided or solid

Outer conductors or extra shields shall
tubular), as specl!led (See 3.1].

3.5.3.1 8rafded outer conductors or shfelds. Brafds shall be applied with the
maximum tension posslbl e so as to prevent loosening or creeping but not to cause
broken ends. Braids shall have no irregularities or loose unwoven strands. There
shall be no splfces of the completed braid. The number of braids and the e?ements of
thefr construction shall be as specified (see 3.1). The individual strands of the
brafd shall meet the applicable requirements of the basic wires specified in 3.5.1.1.
Strands may also be made of galvanized steel wfres (see 3.$.3.1.1]. The percent
coverage speciffed (see 3.1) shall be determined in accordance with the formulas
shown below.

!4Pd 2~[D + 2d) P
Percent coverage . (2F - F2) x 100: F . tan a .

sin a c.

Uhere: D . Maxfmum outside diameter of the dielectric core under the braid.
In the case of double brafd construction, the dfameter (0) for
determining the coverage of the outside braid shall be the
outside diameter of the fnner braid.

d = Ofameter of an individual strand of the braid.

N = Number of ends (wire strands) per carrier.

C = Number of carriers (separated group of ends) around the diameter
of the cable.

I

I

I

6
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Pflnlmum number of Dfcks per inch (separation pofnts between
Carrfers) along the Ieflgth of the cable.

Smaller angle between Iongftudtnal axis of the c;
braid wires.

Ffll or space factor. “

For two-conductor cables that ●re not fflled.to-round and not tw

~(~1 ●2 d) P 4(07 - Ot) P
tan a ,

Idhere:

.

—

01

02

- +-
C c

E Same as O above, except the minor diameter.

● Same as O above, except the major dfameter.

ble and the

steal.

3.5.3.1.1 Ga’van”zed steel wfre brafds. Uhen galvanized steel wfre brafds are
specfffed (se~~, he Indl vlduai strands shall be soft or annealed, low-carbon.
steel wtre% fn ●ccordance with ASTM A-411. The tensfle strength of the Ind$vfdual
strands shal? be 50.000 lbf/fn2 ●fnlmum. Tfn plate (hot-dfpp~d) fn accordance with
HIL-T.10727, type 11 may be usad -S an tlternate to galvanlxe.

3.5.3.2 Solid (tubular] outer conductors. Sol$d outer conductors shall be
constructed of seamless, met.all ic tubfng, annealed before the ?Inai sfnk.

a. Copper-tubfnq oatar conductors. Seamless, copper tubfng shall be 99 percent
minimum purity In accor~ance ufth W-T-799.

b. Alumfnum-tubfng ooter conductors. Seamless, alumfnu= tubing shall be 99
percent m~nimum purfcy in accordance wfth W-T-700.

c. Solid outer conductor jofnts. Jofnts shall be wfthtn the spccff$ed
dimensions ana tensf le strength If-its $pecifled far the basic so~fcl outer
conductor.

t~ii;i~ a~”
Mf!en specffled (see 3.1), the Barrier tapes shal? be applfed

r de smoothly over the outer conductor. ?fte barrfer tape materfal shall
be of the followfng type:

Type FF.2. PTFE tape urapped. The PTFE may be reclafmed materfal. Unless
otharwise speclffed (see 3.1). the tapes shatl overlaP 50 Percent Of the Ufdth
of the tapes. “

Uhen specfffed (see 3.1), the fnterlayer Sffall be ●pplfed
t~;;~~ a%%%%%thly over the outer conductor.

.

The fnterlayer matcrfal shall be
one of the following types:

a.

b.

c.

d.

e.

f.

Polyethylene conforming to L-P-390, tYPe 11.class f..grade 4.
%%’%!~y type. and colored red.

w“d:”t ‘“r ‘Wture‘es’’n)”‘rafd‘f ‘O”O”‘apes“ 30
Polyethylene-terephthalate tape conforming to MIL-I-631. type G, “

%!%; subfoti T . class 1. fungus-resfstant type. Unless otherwise
speeffled (see 3 .[1, the tapes shall overlap SO percent mlnfmum of the wfdth
of the tapes.

WW:::tz%re ‘esfgn)”
Glass ffber tapes filled wfth. and

sflfcont rubber on both sides and properly cured.
Curfng may be accomplished after applyfng the tapes to the conductor. The
tapes shall be held from un~fndlng by befng setfbondfng, by usfng a sflfcone
rubber adhesfve or by means of a bfnder over the fnSU}atfnO taPeS.

Type U-1. (Not for future daisfgn). Urethane elastomer tape.

Type R-1. (Rot for future desfgn). Rubber-filled tape.

7
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3.5.6 Jackets. The jacket material shall be tough, flexible
The jacket shall cover the cable tiahtly and evenly in a manner

and nonhygroscopic.
consistent with the--—-–

physical, mechanical, environmental -and-dimensional requirements. Color shown is for
outer surface of jacket. ‘“”The .iacket material shall be one of the following tvoes
unless-otherwfse ~peeified (Se: 3.1):

. . ,,

a.

b.

c.

d.

e.

f.

9*

h.

1.

J.

k.

1.

j .,,
m.

n.

3.5.7

w Noncontaminating type of medium-low-temperature, plasticized or
compoun ed, polyvinylchloride or polyvinylchlorfde-acetate in accordance
with f41L-I-3930, type JP, and colored black.

Type IIIa. (Not for future desfgn]. Polyethylene conforming to L-P-390,
type III, class N, grade 2, weather-resistant type, and colored black.

-“ Polychloroprene rubber, medium-low-temperature type conforming to
‘NIL-I-3930, type JM, and colored black.

w“
Fiberglass braids of the number specffied (see 3.1). The braids ‘

be Impregnated with a silicone-base varnish, and oven-baked. The
glass fibers shall conform to MIL-Y-1140. class C, and colored brown.

~;t*:::t ‘or ‘Uture des~gn~” Silfcone-rubber-polyester fiber
The inner element shall be a single braid of fiberglass

Impregnated with a silicone-base varnfsh, under an extruded or tape-wrapped
layer of silicone rubber, and the whole thorou hly cured. As an alternate,

!the inner construction may be a wrap(s) of sil cone rubber impregnated
fiberglass tape, which shall be fused during processing. Over either
construction there shall be a protective brafd of polyester ffber
impregnated with a hlgh-temperature fluorocarbon lacquer, and colored ora”nge.

Polytetraf?uoroethylene (PTFE) shall conform to L-P-403, and
%!%%;hite.

Type V[[a. Extruded PTFE.

Type VIIb. .PTFE tape wrapped. There shall be two wraps of unsintered tapes
applied in opposite directions wfth an overlap of 50 percent mfnfmum of the
width of the tapes, and the whole fused during processing.

%%i&!~at~~~tt~~~ ~;;~~~~;~i!;)~IL~~ !<;~~~r;!~~n;N~~!b~~~ colored black.

-“ Extruded fluorinated ethylene propylene (FEP) transparent enough
to permit the reading of marking tape through the jacket.

Extruded copolymer of ethylene and tetrafl uoroethylene (ETFE) in
%!%~nce with ASTM 0-3159.

F“
Extruded copolymer of ethylene and chlorotri fluoroethylene

E-CTFE) type III in accordance with ASTM O-3275.

Low-temperature, heat and weather resistant ‘polyurethane
w;stic elastomer in accordance with MIL-I-3930.

Perfluoroalkoxy (PFA) in acco dance with ASTM 0-3307, type 1
-;ensile strength of 3,000 lbf/in5 and a minimum elongation of
275 percent.

Armor. Metal armoring shall be of a braid construction that fs rugged, I
tough, and~exible.

a. Braid. Individual braid wires shall be No. Alc?ad 5056 alumfnum-alloY in
=dance with ASTM B-211. The diameter shall be .0126 s.0005 inch and the
tensile strength shall be 52,000 lbf/in2 minfmum, before application
onto the cable. The percent coverage shall be 88 percent minimum. The

formulas shown in 3.5.3.1 shall be used to determine the percent coverage Of
the braid construction.

8
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b. Pa$nt. Armor shall be co~ered wfttr an aluminum paint conforming to
~320, paste form, and colored lfght green.

3.6 V$sual and mechanical $nspectfon. When cables are examfned and tested as
specffied in 4.8.1, the visual and atechanfcal characteristics shall be as specfffed
(see 3.11. ~ .

3.6.1 Ofameter measurements. When cables are examfned as specfffed fn 4.8.1.1,
the diameter measurements shall be as specfffed (see 3.1).

3.6.2 Out-of-roundness of jacket measurements (when specffled, see 3.1). Ut$en
cables are examfned ifi d i 4 8 1 the out-of-roun ness of the ~acket
dfameter dimensions ~;a;!e;e a; sp~cf;f;d”(;ee 3.1].

- 3.6.3 Eccentrlcfty of fnner coraductor (not ap plicable to cable$ that have the
inner conductor formed over an inner conductor support) tes are examined as

f“ d 4 8 1 3 h displacement or the inner con;uc ‘s;~ll not exceed 10
~$~~n~eof’;he”c;r; ;a;f;s. unless other~fse speciffed (see 3.LI.

3.6.4 Adhesion of conductors. When cables are tested as speclffed *n 4.8.1.40 the
adhesfon of the fnner conductor to the dielectric core ad the adhesfon of the
dielectric core to the outer conductor shall be as specffled (see 3.1).

3.7 Operational. Unless otherwise specified (see 3.1), the Operational
requirements shall be as speclffed herein.

Mhen cables are tested as specfffed fn 4.8.2, each conductor
an;”;~;el$%%%%$ ”contfnuous.

3.7.2 Spark test (not applicable to sem$rfgfd cables or to cables with type V and
type VI jac Kecsl. u hen Cabi es are tescea as speclriea in 4.r3.J, th
breakdown.

ere snal~ be no
fl ashover, or sparkover.

3.7.3 Voltage wfthstandin~. When cables are tested as specified fn 4.8.4, there

shal? be no hreakdoun, Iashover, or sparkover.

3.7.4 Insulation resistance (not app lfcable to cable with solfd types A and F
dielectric cores). I/hen cables are tested-as specfffed fn 4.8.5. the insulation
resistance per 1.000 feet shall be as speciffed (See 3.1).

3.7.5 Corona extinction voltage (see 4.8.6). liherr cable test specimens are tested
as specif~ed in the corona ext$nctfon voltage shall be no less than that
specified (see 3.i)J

3.?.6 Clraracterfstic fmpedance. When cables are tested as specfffed fn 4.8.7, the
maximum characterlst;c Impedance shall not exceed the higher value speciffed. and the
❑fnimwa shall not be less than the lower va?ue specified (See 3.1).

3.7.7 Attenuation (fnsertion loss). Mhen cables arc tested as speciffed fn 4.8.8,
the attenuation shall not exceed the values shown on the applicable curve or at the
specified trequcncfe$, whichever is specffled (see 3.1). Mherr specification sheets
contain a curve and tabulatad values for attenuation, the curve represents the
requirements. The tabulated values are for reference Only.

3.7.8 Structural return 10ss. Mhen cables are tested as specified in 4.8.9, the
structural return loss shall not exceed the values shown on the applicable curve or
over the specified frequency range, whfchever fs speciffed {see 3.1).

3.7.9 Capacitance. Mhen cables are tested as speciffed fn 4.8.10, the CafIaCitanCe
shall be as specif fed (see 3.1). ‘

3.7.10 Capacitance stabilfty. When cables are tested as specfffed fn “ @.~1* t~ .
capacitance during and after the test sha?l not have chaoged from its fni”:ial
measurement morq than the specified value (see 3.1).

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:55Z
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J

.

I M[L-C-L7F

3.7.11
tested as
speciffed

3.7.12
tested as
specfffed

3.7.13

Capacitance unbalance (for two-conductor cables only). !41si+n cables
speclfled In 4.8.12, the capacitance unbaiance shall not exceed the
value (see 3.11.

are

Transmfssfon unbalance (for two-conductor cables on?y). Uhen cables are
speclffed in 4.8.13, the transmission unbalance shall
value (see 3.1).

not exceed the

Hechanfcally fnduced nofse voltage (for low nofse cables only). When
cables are tested as speciried in 4.8.14, the mechanical ly induced noise voltage
shall not exceed the specified value (see 3.1).

3.7.14 Tfme dela
+“

Xhen cables are tested as speciffed in 4.8.15, the time delay
shall ~e as specif ed (see 3.1).

3.7.1S Aging stabflity (not app IfCable to semfrigfd or cables wfth type IX -
jackets). hen cab les are tested as specified in 4.8.1 6, there shall be no evfdence
of cracks. flaws, or other damage in the jacket materfal.

3.7.16 Stress-crack resistance (FEP jacket).
3.1), cable shall

Unless othemsfse specfffed (see
be tested as specified in 4.8.17. There shall be no evfdence of

CraCkS, flaWS or Other damage in the jacket materfal.

3.7.17 Outer conductor integrity (only semfrigid cables). Uhen cables are tested
● as specffied In 4.8.1 8, there shdI1 be no evidence of cracEs, flaws. or other damage

fn the outer conductor materfal.

3.7.18 Cold bend (not app licable to semirfgfd cables). When cables are tested as
specfffed, fn 4.8.19, there shal] be no evidence of cracks, flaws, or other damage in
the jacket materfal of flexfble cables or the dielectric core materfal Of flexfble
cable.

3.7.19 Ofmensfonal stabfllty (not app licable to time delay
‘braided fnner conductor).

cable and cables with
hen cab I es are tested as Specl fled In 4 8 za , the

measurement at each end shall not exceed the specffied value (see 311;.

3.7.20 Contamination (PVC tyoe IIa jacket cable on?y).” Uhen cables are tested as
specfffed in 4.8.2 1, the delta ~ shalI not exceed 2.5.

3.7.21 8endabflity (semfrfgid only). Uhen cables are tested as specfffed in
4.8.22. there shall ‘be no cracks, SPI{ ts, fracturing, wrfnkling, or Other damage fn
the solfd outer conductor materfal, after Defng formed around the mandrel diameter
specfffed (see 3.1).

3.7.22 Flamcnabi?fty (when specfffed (see 3.1)1. Uhen cables are tested as
specffied ~n 4.8.2 3, the rate of travel of the flame shall not exceed 1 fnch per
tnfnute and cable surfaqe shall not flame for more than I mfnute after the gas flame
is withdrawn. There shall be no flamfng of the tfssue as a result of incendiary
drlppfngs from the specimen.

Cables shall be n?arked wfth the part number, mflftary soeifftcatfon
nu;;~r,%%%~tureras code symbol and name, fn accordance wjth ttle basfc
requirements of IIIIL-STO-L30. The marking shall be done in such a manner as not to
permanently indent, deform or otherwfse damage the jacket or outer coverfng. The
markfng shall be vfsfble and legible from the outsfde of the cable, except for
armored cables. The marking shall be legfble after the agfng stabflfty and stress
crack resistance tests. The followfng detafls shall apply:

a. Armored cables. Armored calsles shall be marked at fnter’fals not exceeding 6
inches by inserting a suitably printed tape under the armor or lacket
providing the markfng Is legfble after the cable construction is completed.
!/hen the armor fs added to a cable that has been previously marked wfth its
unarmored type designation, the markfng tape shall be inserted between the
armor and the jacket only. When cables are so double marked, the marking on
or under the jacket shall be disregarded.

10
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b. Unarmored cables.

(1) -Types IIa, IIIa, IV, VI, and VIII jackets shall be surface marked at
intervals not exceeding 2 feet. Cab18s wfth type V jackets shall be
marked wfth tapes. Cables nfth type VI, X. and XI jackets may be
optionally marked with tapes.

(2) Type IX jackets shal? be marked at Intervals not exceedln9 6 fnches.
Cables with type IX jackets whose nominal outside diameter is .1S0 $nch
or less need not be marked.

(3) Cables, twin axial, whfch do not have a requirement for fill-to-round,
may be marked ufth a tape under the jacket regardless of jacket type.

c. Semfrfgfd cables and unarmored cabTes with type VII jackets need not be
marked.

!ihen cables are tested as specf?fed fn 4.8.24, the maxfmum we$ght of
co~~;et!%%e construction shall be as specfffed (see 3.1).

as3;:0be+s?@v.”y Cabl
es shall be misrtufactured and processed fn such a manner

o ra n qu lfty and shall be free from any burvs, d~e marks. chatter
marks, foreign material and other defects that mi?l affect tffe, servfceabfllty, or
appearance. Uorkaanshfp shall be such as to enable the cable to meet the applfcabte
requirements of th{s s,peclf$catlon. -

4. 00AL1T% KSUliANCE PROVISIONS

4.1 Responsfbilfty for Inspection. Unless otherwfse specfffcd in the contract or
purchase order, the contr.sctor *S responsible for the performance of all inspection
requirements as speclf$ed herein. Except as otherwise specified in the contract or
purchase order, the contractor may use his own or any other facflftig$ suitable for
the performance of the $nspectfon requirements speclffed herefn, unless disapproved
by the Government. The Government reserves the right to perfom any of the
frispectfons set forth fn the specification where such inspections are deemed
necessary to assure suppltes and services conform to prescr~bed requirements.

4.1.1 Test equfpment and lnsPectfon facflftles. Test and measurfng equ$pment and
inspection facilities of suff fclent accuracy, quality.
performance of the requtred Inspection shall be establ
contractor. The establishment and ma~ntenance OF a ca’
accuracy of the measuring and test cqufpment shall be
MIL-STD-45662.

4.2 Classfffcatlon of Inspections. The inspections
classff~ed as fol lows:

and quantity to permit
shed and maintained by the
fbratfon system to control the
n accordance with

specified herefn are

a. Materfals $nspectfon {see 4.4).

b. Final inspection (see 4.5).

c. Qualification Inspection (see 4.6).

d. Quallty conformance Inspection [see 4.7}.

I 4.3 Inspection conditions. Unless otherwise speclffed herein. all test inspection
conditions shall be performed In accordance nfth the test conditions specffled fn the
“General I?equfrements” Of PfIL-STO-202, aS tOl}OWS:

a. Temperature: 25*C *1O”C.

1 b. Relatfve humfdlty: 60 percent *I5 percent.

1 c. ktmospher%c pressure: 725 mm *75 mm of mercury.

11
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4.4 !faterials inspection. Materials Inspection shall consist of certification
supported by verifying data that the materials Tisted in table 11, used in
fabricatfn the cables, are in accordance with the applicable referenced

?speclficat ons or requirements prior to such fabrication.

TABLE II. Materials inspection.

1 1 Requirement I Applicable I
I Material I paragraph I docum~nts I
I I I I
E h 1 t fluorethyiene iklt~]

I E~h~l~l~ c~~~~otrifluoroethylene (E-CTFEI ]
3 5 6k
3:5:61

hSTM D 3159
I ASTM 013275 I

1 Fiberglass 3.5.6d 1 MIL-Y-1140 I
I Fluorinated ethylene propylene (FEP) I 3.5*2.lt
I Paint, aluminum

I L-p-389 I

I Polyethylene (PE)
I Polytetrafluoroethylene (PTFE)
I Rubber, butyl. insulating synthetic
I Rubber, insulating synthetic
I Rubber, polychloroprene
I Rubber, synthetic, semiconductor
[ Tape, polyethyl ene-terephthalate
1 Tubing, aluminum, seamless
I Tubing, copper, seamless
I Hire, aluminum-alloy (alclad 50561 i 3.5.ja- 1 ASTM 8-211 I
I Uire..aluminum, copper-clad
I Wire. copper, bare

3.5.l*lg ~-::;; :-:66 I
: 3.5.101a

I Mire, copper, beryllium (alloy 172) ‘1
! Hire, copper, silver-coated

3.S.l.lh I ASTM 13~197 i
I 3.5.1.lc,j I ASTM B-298 I

{ Uire, copper, tin-coated 3.5.l.lb
I Wire. high resistance

~ ;4T: :;:3 :
/ 3.5.l.lk

i Uire. steel, copper-clad
I Hire, steel,

,1 3.5.l.ld I ASfi-t3-452 I
copper-clad, silver-coated

I Wire. steel, galvanized
3.5.l.lf I ASTM 8-501 [

[ Rubber, polyurethane
3.5.3.1.1 I ASTM A-411 I

~ 3.5.6m I MIL-’I-393O I
I Stranded inner conductors 3.5.1.2 I ASTM B-8
I CopPer conductors for use in hook-up I 3.5.1.2
~ wire for electronic equipment

~ ASTM B-286 ;
I I
I I I

4.5 Final inspection. Prior to the delivery of the cable, the teSts in table
shall be performed, as applicable.

3.5.7b
3e5.2.1a
3.5.6f
3.5.2.1s
3.5.2.1x

3.;:;a~~~;,i

3.5:5C
3.5.3.2b
3.5.3.2a

TT-P-320
L-P-390
L-P-403
ASTM 0-1352
ASTM 0-470
MIL-I-3930
FEO-STD-601
MIL-I-631
!4u-T-700
VU-T-799

11,1

4.5.1 Failure.

a. Semirigid cable - If the number of failures exceeds those allowed, the
inspection lot shall be submitted to 100 percent inspection.

b. All other cable - One or more failure-s shall be cause for refusal, except a
spark test failure may be repaired or the cable length cut out.

TABLE 111. Final inspection.

1 I I I
I Inspection I Requirement I !iethod
! I paragraph I paragraph’ /

-1 Sc,nirfgid cable 1/ I Al 1 other cable ~/ ! I I
! I I I I

icontinuity icontinuity i 3.7.1 / 4.8.2
I --- lSpark test !
~Voltage withstanding lVoltage withstanding i

3.7.2 4.8.3
3.7.3 I 4.8.4 I

--- I Insulation resfstancej 3.7.4 4.8.s ;
I I /

&/ Statistical sampling and inspection shall be in accordance with
MIL.STD-105, general inspection level 11. The acceptable quality
level (AQL) shall be L percent for all the tests combtned.

~/ Tests performed on each continuous length of cable.
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4.6 ~ualiffcatfon inspection. OUaliftcatfon fnspect$on shall be performed at a
laboratory acceptable to the Government [See 6.3) on sample un$ts produced with
equipment and procedures noraally used fn production. Group quallflcatfon shall be
a; spec$fled in the appendix to this specification.

. .
- ““”4.6.1 Sample. The sample of each cable--type $ubmftted for qualification

Inspection shaf’1 be of sufffcent length to perform all the applicable tests in
table IV.

TA8LE IV. gualfficatfon fnsgectfon.

1 I No. Of spccamens Iu equlrement I 14ethod (
I Inspection to be tested I paragraph [ paragraph ~
I I I

I 1-

i in-process inspection
Contfnu$ty

I Spark test
I Voltage wtthstandlng
1 Insulation resistance 1/
~ Vfsual and mechanical ins~ection

Physical dimensions

I
14arktng
Uorkmanshfp

I
i
I

Group II

i Corona extinctfoa voltage ~1 .
I Characteristfe tmpedance
I Attenuation (insertfon loss) ~1
I Structural return loss ~/
I Capacitance ~/

! ::;:;::;::: :::::!::: $;
I Transmission unbalance -3 /
I Mechanically fnduced nof~e voltage
I Time delay 2/
I Agtng stabflity 5/
I Stress-crack reslZtance 2/
I Outer conductor fntegrfty-~/
I Cold bend 9/
1 Ofmensfonal-stabflfty ~/
1 Contamination 8[
I Bendabtlfty 6/-
I Flammabi~ity ‘~/
I Uefght

I Entire
I Entire
I Entfre
! Entire
! Entire
I Entfre
I Entfre
I Entfre
I Entfre
1
i
1,

sampt e
sample
sample
sample
sample
sampIe
sample
sample
sample

3.7.1
3.7.2
3.7.3
3i7i4

3:6

Ho

3.7.s’
3.7.6
3.7.7
3.7.8
3.7.9
3.7.10
3.7.11
3.7.12
3.7.13
3.7.14
3.7.1s
3.7.16
3.7.17
3.7.18
3.7.19
3.7.20
3.7.21
3.:.22

3.9

4.5
4.8.2
4.s.3
4.a.4
4.8.5
4.8.1
4.8.1
4.8.1
4.8.1

4.8.6
4.8.7
4.8.8
4.8.9
4.8.10
4.8.11
4.8.12
4.a.13
4.8.14
:.;.::

4:8:17
4.8.18
4.a.19
4.a.20
4.8.21
4.8.22
4.8.23
4.8.24

Iy

Not applfcabte to solfd types A and F dielectric cores.

Uhen spectffed.

Applicable to two-conductor cables.

Applicable to low noise cables.

Mot applicable to Sem$rfgfd or cables ufth type IX jackets.

Applicable to semirfgid cables.

Mot applicable to tfme delay or brafded fnner conductor cables.

Applicable to type Ila Jackets.

Not applicable to Semlrtgid cables.
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1.
4.6.2 Inspection routine. The samples shall be subjected to the Inspections

specified In table Ih e entire sample sha?l be subjected to the inspections of
group 1. The speclme~ length shall be cut from each sample as re~uired, and
subjected to inspections of group 11.

4.6.3 Failure. One or more failures shall be cause for refusal to grant
qualfffca~proval .

4.6.4 Retentfon of qualification. TO retain qualfficatlon, the contractor shall
forward a repart at 12-month fntervals to the qualifying actlv~ty. The qualifying
aCtiVlty shall established the fnitlal reporting date. The report shall consist of:

a. A summary of the results of the tests performed for inspection of product
for delivery (groups A and E), indicating as a minimum the number of lots
that ‘have passed and the number that have failed. The results of tests of
all reworked lots shall be Identified and accounted for.

b. A summary of the results of tests performed for qualification verification
inspection group C, Including the number and mode of failures. The summary
shall include results of all qualification verification inspection tests
performed and completed during the 12-month period. If the summary of the
test results indfcates nonconformance with specification requirements, and
Corrective actfon acceptable to the qualifying activfty has not been taken,
action may be taken to remove the failfng product from the qualified
products list.

Faflure to submit the report wfthfn 30 days after the end of each 12-month period may
result in loss of qualification for the product. In addition to the periodic
submission of inspection data, the contractor shall immediately notify the qualifying
a.ctfvlty at any time during the 12-month period that the inspection data fndicates
failure of the qualiffed product to meet the requirements of thfs specification.

In the event that no production occurred during the reportfng period. a report shall ,
be submitted certifying that the company still has the capabilities and facilities
necessary to produce the item. If during three consecutive reporting periods there
has been no production, the manufacturer may be required, at the discretion of the
qualifying activity, to submit representative cables of each type to te5tin9 in
accordance with the qualification inspection requirements.

4.7 quality conformance inspection.

4.7.1 Inspection of product for delivery. Inspection and final inspection fn
accordance with table 1[1 of product
inspections.

for delivery shall consist of groups A and B

4.7.1.1 Unit of product. A unit of product shall be 5,000 feet of cable of the
same type designation. a production run is less than 5,000 feet. then the
quantfty produced shall be one unit of product.

4.7.1.1.1 Inspection lot. The inspection lot shall consist of the number of units
of product. o~~ ere or Inspection at one time. AIT of the unfts of product in the
inspection lot submitted shall have been produced during the same production period
with the same materials and processes.

4.?.1.1.2 Sample unit. A sample u,,it shall, be a unit of product selected at
random from the inspection lot without regard to quality.

4.7.1.1.3 Sample unit size. Unless otherwise speciffed, the sample unit size
shall consist ot h t number of sample units required by the inspection lot size, as
determined by the s;mpling plans in MIL-STD-105.

4.7.1.1.4 Specimen. A specimen shall be an individual length of cable cut from
the sample unit.

I

I

4.7.1.2 Group A inspection. Group A inspection shall consist of the inspections
specified in table V.

14
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4.7.1.2.1 Sampling elan. Statistical samplfng and inspection shall be in
accordance wfth I4IL-STO-1O5 for general Inspection level 11. The acceptable qua~ity
Ieve? (AQL) shall be as specffted fn table W. ->

,. .. .
4.7.1.2.2 Rejected lots. lf an inspection lot IS rejected, ghe contractor ❑ay

rework ft to correct the defects, or screen out the defecttve units, and resubmft for
refnspectton. Resubmitted lots shall be inspected using tfghtened inspection and
shall not thereafter be tendered for acceptance unless the former re~ectfoa or
requ$reaent of correction fs dfsclo$ed. Such lots shun be separate from nev lots,
and shall be clearly fdentlfled as reinspected lots.

4.7.1.2.3 Dfsposftlon of sample unfts. Sample unfts from whfch a specfmen has
fafled any of the group A inspection tests shall not be delivered on any order. even
though the inspection lot subfaftted is accepted.

TA8LE V. GVOUP A inspection.

Inspection i Re~f~rfie;t i Nethod i i
I 1 paragraph I(percent%fectfve)lP

Visual and mechanical Inspectloo- - I 3.6 I 4.8.1
?hysfcal dimensions - . - - - . - I 3.6 I 4.8.1 ! 1
Marking- - - - . . - - - - - - - 1 3.8 I 4.8.1 I 1
Morkmanshfp - - - - . - . . . - . ~ 3.10 I 4.8.1 i

Characteristic lapedance- - - - - - 1 3.7.6 4.8.7 ! I
Attenuation [fnsertfon loss)- - - - I 3.7.7 : 4.8.8 ! I
Structural return loss ~/ - - - - - I 3.7.8 I 4.8.9 I t

1 I I I

1

~/ As applicable.

4.7.1.3 Group B Inspection. Group 8 inpectfon shall consfst of the fnspect(ons
specfffed <n table VI.

4.7.1.3.1 Samplfnq plan. The sampling plan shall be fn accordance wfth
I4IL-STO-1OS for specfal tnspectfon level S-3. The sample sfze shall be based onT;~
inspection lot size from which the sample was selected for group A Inspection.
AQL shall be as shown fn table VI.

4.7.1.3.2 Rejected lots. If an inspection lot fs rejected. the contractor may
rework ft to correct the defects. Or screen out the de~ecttve unfts, and resubmft for
reinspection. Resubmitted lots shal~ be fnspected using tfghtened inspection and
shall not thereafter be tendered for acceptance unless the former rejectfon or
requfreaent of correction 1s dfsclosed. Such lots shall be seperate from new lots, “
and shall be clearly fdentffled as reinspected lots.

TABLE VI. Group B inspection.

) I I k
“1 Inspection

I
I Requirement I Method I

I I paragraph I !laragraoh !fpercentA%fectfve)l

I Corona extinction voltage ~/ - - - I 3.7.5 1 4.8.6
l Capacitance -------- ----; 3.7.9 I 4.8.10 i :
! Capacitance unbalance 1/ - - - - - 3.7.11 I 4.8.12 I
I Transmission unbalance-l/- - - - - 3.7.lZ 1 4.8.13 i I
I Mechanically fnduced no~se ! I

voltage I/- - - - - - - - . - - I I 4.8.14 ; /
!Tfmedelay-l/------- ---.1

3.7.13
3.7.14 I 4.8.15 !

lC,oldbend Z~- ------ ----1 3.7.18 I 4.8.19 /
IUefght ----------- ----
I

3.9 I 4.8.24 !
! I I I

~/ As app?fcable.

~1 Not applicable to semlrlgfd cables.

4
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.3.3 Oisposftion of sample units. Sample units from which a specimen has
any of the group inspection tests shall not be delivered on any order, even
the inspection lot submitted is accepted.

4.7.2 Group C inspection. Group C inspection shall consist of the inspections
specified in table VII. Group C inspection shall be made on sample units selected
from inspection lots which have passed the groups A and B inspection.

4.7.2.1 Samplfng plan. Sample unfts shall be selected from those types covered by
a sfngle specification sheet In accordance wfth table VIII, 3 months after the date
of notfffcatfon of qualfffcation, except when the total production fn a 3-month
period fs less than two units of product (10,000 feet) inspection need not be made
Until efther production fs at least 2 units of product or a tota? of 6 months has
elapsed since the inspection was performed in which case only one sample unit shall
be tested.

TABLE VII. Group C inspection.

T I [ r
Inspection ~ Requirement I Method I

paragraph 1 paragraph I
I

Capacitance stabflfty ~/ i 3.7.10 i
Aging stability ‘2/ I 3.7.15 I
Stress-crack resistance 2/ I 3.7.16 I
Outer conductor fntegritF~/ I 3.7.17
Dimensional stability~/ 3.7.19 ~
Contamination 1/ 1 3.7.20
Bendability 2/- I 3.7.21 ‘1
Flammability-~/ I 3.7.22 I

1 I

4.8.11 i
4.8.16 I
4.8.17 1
4.8.18 !
4.8.20 I

.4.8.21
4.8.22 i“
4.8.23 ~

l_/ Applicable to type IIa jackets.

~/ When specified.

TABLE VIII. Sampling plan for group C inspection.

i Units of product from i
~

Samp:;z~nft
3-month’s production I i

t 1

I
I 2
ii to 8, inclusive
I inclusive
I :1 % % inclusive
I 81 to 130, inclusive
I 131 to 180, fnclusive

181 to 240,, inclusive
~ 241 to 300. inclusive

\ 1‘; I
1’ 3 I
I 4 I
I 5 I
I 6 I
I 7 I
I 8 I
I I,

4.7.2.1.1 Faflures. If one or more specimens fail to pass grou? C inspection, the
inspection Tot shall be considered to have failed.

4.7.2.1.2 Disposition of specimens. Specimens that have been tested to group C
inspection shall not be dellvered on the contract or purchase order.

4.7.2.1.3 Noncompliance. If a sample fails to pass group C inspection, the
manufacturer shall notify the qualifying activity and the cognizant inspection
activity of such failure and take corrective action on the materials or processes; or
both, as warranted, and on all units of product which can be corrected and which are
manufactured under essentially the same materials and processes, and which are “’
considered subject to the same failure. Acceptance and shipment of”the product shal~
be discontinued until corrective action, acceptable to the qualifying activity has
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been taken. After the corrective actfon has been taken group C inspection shall be
repeated on additional sample unfts (all tests and exiimfnatlons, or the test whfch
the origfnal sample failed, at the optton of the qualifying actfwfty). Groups A and “
8 tnspect$ons may be relnst$tuted; however, final acceptance and sh$pment shall be
w$thheld untfl the group C inspection has shown that the corrective actfon was
successful. In the event of faflure after reinspectfan, Inforaatlon concerning the
?ailure shall be furn$shcd to the cognfzaot inspection actlvlty and the qualifying
actlvtty.

4.7.3 Inspection of packagfn . The sampllng and $nspection of the preservation,
packing and cantainer marking s;all be in accordance wftti 141L-C-12000.

4.8 hfethads af. fWspectfon. Test parameters given $n the follawtng tests are nat
to be assumed as the Cabl e operating conditions, temperatures or lfmits. Methods of
inspection g$ven in the specification shall be the only acceptable methods unless an
alternate aethod has been agreed ta by the qvalifyfng authorfty prior to the
performance of the test. The test ●ethods descrfbed herefn are the preferred methods
and shall be the referee method In cases of dfspute.

4.8.1 Vfsual. and mechanical examination (see 3.61. The cable sha?l be examined to
verify that the design, construc%%an, phystcal characteristics and dfmensfans,
marking, and workmanship are fn accordance with the applicable raqulremerets (see 3.6,
3.8, and 3.10).

4.8.1.1 oiameter measurements {see 3.6.1).

a. All components, eXCePt the dielectric cope of semiriqfd cables.
Measurements shall be made on a suftable length (12 fnch minfmum) of cable
taken from the end of the semp?e unft. ?nnef components shall be made
accessible by stripping and removing the outer components carefully so as
not to nick. cut, cald-work, or otherwise, damage the companent to be
measured. Four points for measurement shall be located 3 to 4 fnches apart
along the spec$men length. Measurements shall be made at each pafnt fn two
mutually perpendicular planes. sa that a total o? eight measurements are
performed on each specimen. ?feasurements shall be made wfth a m~croaeter
caltper or any other instrument of equal accuracy.

b. Otelectrfc core of semirlgfd cables. The outer dlaeaeter af the dielectric
core shall be determined by measur$ng the inner dfameter of the solid outer
conductor. Measurements shall be !aade on four specimens, each 0.S inch
appraxfaately fn length, taken fro= the end of the sample unit. The
specimens shall be cut squarely and carefully deburred. Measurements shall
be made by means of plug gages. or an adjustable plug hole gage and a
micrometer, or any other tnstrwsent of equal accuracy.

4.8.1.2 Out-af-raundness af jacket measurements (see 3.6.2). when speciffed (see
3.1]. the out-af-raundness af the Jacket shall be aonltored on a continuous
prod~ction basis, and the jacket d~ameter shall be as specified (See 3.1). The
aut-of-raundness measurements shalt be permanently recorded with a device capable af
producfng cantfnuous graphic records. Two recardfngs ~hall be made. as nearly
sinniltan~ausly as passlble, of the autsfde dfameter 90 apart and a pofnt fn the
manufacturing process where further diaensfanal change Mill not occur. The
reCardfngS shall be permanent and reproducible by a caaman comaerclal pracess. The
technique used (fncludfng the detector, recorder and a$socfated coapanents) shall
have a response capable af recording changes In the dfaaeter wfth a sensitivity af
0.001 inch along the length af cable at whatever speed the cable fs traveling. The
strip chart response time shall be canpatfble with the remainder of the system. The
pen traverse shall be ?arge enaugh to distinguish changes of d$ameter of 0.001 fnch.
The chart speed relative to the cable speed shall be such that the recardfng must be
identifiable.ta wfthin 2 feet af the paint an the cable length measured. rach feat
of cable shall be represented by no less than 0.05 fnch of recording pape?
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4.8.1.3 Eccentrlcfty of inner conductor (see 3.6.3).

4.8.1.3.1 Procedure. Four specimens, each 1 inch approximately in length, shall
be cut from ttIe end of the sample unit. The outer components of the cable shall be”
removed down to the dielectric core. The ends of tne specimen shall be cut squarely
and carefully deburred. The eccentricity, in terms of displacement of length, shall
be measured with a machinist’s microscope, or a comparator, or any other instrument
Cagable of yielding a resolution of at least .0001 inch. At spacings approximately
45 apart around the periphery of the inner conductor, measurements shall be taken of
the dielectric wail thickness. The thickest measurement (Tmax) and the thinnest
measurement [Tm n) shall then be used to compute the displacement, USing the

1following formu a:

Tmax - Tmin
% Eccentricity s x 100

‘Measured diameter of core

The percent eccentricity of the inner conductor shall be within the specified
requirements {see 3.1).

.

4.8.1.3.2 Alternate method. As an alternate method of measurement that is more
applicable for determining the eccentricity of the inner conductor of a semirigid
cable, lay the sample in a Vee-shaped trough to which a dial’ indicator has been
rigidly fastened in such a manner as to preclude movement of the indicator with
respect to the trough, and to allow a readiny of the inner conductor position with
respect to the outer surface of the cable. Four specimens each approximately 6.0
inches long, shall be cut from the end of the sample unit. Prepare the specimen by
exposing approximately .250 inch of the inner conductor at one end of each specimen.
The dial indicator shall be capable of yielding a resolution of at least .0001 inch.
The specimen shall be S1OW1Y rotated in-the trouah and the difference in dial
indicat
avoid b~

“the dia
eccentr

r readings shall be- noted-thrauyh a rotd~ion af 360”. Care shall be taken to
riding the inner conductar during the ratatian operation. The difference in

indicator reading is the tatal indicator readiny (TIR), from which the L
city may be computed using the fallowing formula:

Difference in dial indicator readings
z Eccentricity = x 100

Measured diameter of core

4.8.1

I

4 Adhesian of conductors (see 3.6.4).

4.8.1.4.1 Specimen.

a. Two specimens of each cable shall be cut from the end of the sample unit.
Each specimen shall be prepared as shown in figures 1A and Lkl. Stripping
shall be done carefully. For semirigid cables. no mare than .250 inch of
material shall be removed at one time.

I’-=’-’-w’’’”c””l
IIU$WR J ~OIELSCTRIC CORE
CONOUCTOR

FXGURE1A: Stripping Dimensions for Fle.xible Cables.

lb
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f-
oELEC7RIC CORE

~
COWUCTOR

FIGURE lB: StriPP@ ~memions for Semi-ri@dctiles.

b. The adhesion to conductors test shall be performed with a tensile tester and
a test f$xture such as shown in flyures Za and fli. The diameter of Zhe ho~e
in the test plate shall be .0U4 *.001 inch larger than the diameter of the
applicable inner conductor or diel@ctrfc core. Tne Inner conductor or
dielectric core extending through the test place hole shall be pulled with a
constantly increasfn$ force at a rate not to e%ceed 0.5 Inch per uff!ute.
Avotd sudden pulls and jertlnq. Conductor adhesion shall oe defined as the
hfghest tensile tester redd$ny obt~$ned when Cnc conductor-to-core bond is
broken. In perfonafng this test, physt~al handllny of the spectmen shall be
kept to a mtolmum to avoid specimen Oe$rdtfon. The adhesion to conductor
requirement, as noted by the reading on the tGOSllG teSter Snail meet the
specified walue Isee 3.1).

u.E TESTER

FIGURE 2A Typical TeskF-e for UsewMhFleXble Cables.

I
.-—-—

Fmcit OR@

1 \fi.

.

FfGURE2B Typical Tes FLmefor Usetiti Semi-rigidCables.

.
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4.8.2 ‘Continuity (see 3.7.1). TO establish continuity, 25 volts dc maximum shall
, be applied to both ends of eacfi conductor and shield of the cable through an

appropriate indicator, such as an ohmmeter lfght, or buzzer. The test voltage may be
applled to the conductors and shields individually or in $erfes.

4.8.3 Spark test (see 3.7.2). The specimen shall be tested for jacket spark in
Oer FED-s~D.228. A test voltage (see 3.1) at a frequency
●.5 kHz shall be applied between the outermost braid or

shield and the outer surface of the jacket. Either the 60 Hz or the 3 kHz is
acceptable. In the event of conflict, the 60 Hz test will be the governing test.

4.8.4 Voltage withstanding (see 3.7.3). The specimen shal~ be tested in
accordance with method 6111 per FED-S TO-228, except that the specimen shall not be
immersed in water but tested dry. The specified test voltage (see 3.1) at a
frequency of 60 Hz shall be applied to all samples for a minimum of 1 minute. The
following details shall apply:

a. For coaxial cables. The test voltage shall be applied between the inner and
he outer conductor, with the outer conductor grounded.

b. For triaxial cables. In addition to (a) above, 500 Vdc shall be applied
between the outer conductor and the extra.shield with the extra shield
grounded.

c’. For two-conductor cables. The test voltage shall be applied between the two
~nner conductors. In a~dftion, the test voltage shall be applied
individually between each inner conductor and the outer conductor with the
outer conductor grounded.

4.8.5 Insulation resistance (see 3.7.4). The specfmen shall be measured with an
apparatus suitable to veri fy compl iance w~th the applicable detail specification
requirement. The following details “shall apply:

a.

b.

c.

d.

e.

.

.
Unless otherwfse specified (see 3.1)0 the measurement, errors fncl’udfn9 the
error of the test voltage source, the error of the indicating circuit,, and
the error in measurement of the mechanical specimen lengths, shall not
exceed *1’5 percent.

The voltage (see 3.1) shall be 200 volts dc minimum and the polarity shall
be such that the outer conductor is at ground potential.

Measurements shall be made between the inner and outer conductors.

Unless otherwfse specffied (see 3.1). readfn9s shall be taken immediately
after an uninterrupted 2-minute electrification period. However, a stable,
or an increasing readfng indicating compliance wfth the specification
requirement obtained before elapse of the 2-minute electrification period
shall be acceptable.

The insulation resistance of the test soecfmen shall be calculated from the
formul a

R=

Uhere R =

m.

La

UXL

1000

Insuldtfon resistance for 1000

Indtcator reading in megohms.

Test specimen
conductor ends

f. The measured readfng shall
of dispute the measurement

feet in megohms.

ength fn feet, measured between outer

be suitably corrected to 60”F (15.6”C). In case
may be repeated at 60”F.
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4.8.6 Corona extinction voltage (see 3.7.5). The cable test specimen shall be
subjected to a gradually increasing sinusolda~ voltage until a detector indfcates a
sustafned corona dfscharge. The followfng detafls shall apply:

a. The sensitivity of the detectfon equfpment shall permft observation of
corona of five picocoulombs or less.

b. The cable specfaen shall be from 2 to 5 feet fn length. The ends of the
cable shall be made corona free. A suggested method for imakfng the ends
corona free Is shown tn ffgure 10 (see 6.7).

c. Afte+ the cable preparation , connect the cable test specfmen to a voltage
source. Both ends may be famersed In insulating ofl to prevent Corofia
dfscharge at the ends.

d. The test voltage shall be applfed at room ambfent conditions. The frequency
of the test voltage shalt be between 48 and 62 Hz.

e. Slowly fncrease the 48 to 62 Hz test voltage until the detector fndfcates a
sustatned corona dfscharge or reaches two tfmes the specfffed corona
extinction “voltage.

f. If sustafned corona dfscharge fs indfcated. the voltage shall then be
decreased slowly untfl the corona extinction pofnt fs observed. The corona
extinction voltage fs defined as the voltage at whfch sustafned discharge
ceases. If sustafned corona has not been observed at two t~mes the
specfffed corona ext$nctfon level the requfreaent fs considered to have been
satfsfted.

9* Uhen $pecfffed (see 3.1), the corona extinction voltage test shall be
performed at the specfffed altftude equivalent reduced pressure.

4.8.7 Characterlstfc fmpedance (see 3.7.6).

4.8.7.1 Specfmen. The spec$aen shall be 10 feet mfnfmum or 2 dilmaxfmum at 3 CHZ
uhfchever fs the shorter.

4.8.7.2 Procedure. The specfmen shall be prepared for testfng by assembling
appropriate connections to the cable ends. The equfpment shall fnclude a Tfme Clomafn
Reflectometer (TOR). The rfse time of the TOR sha~l be 150 pfcoseconds or less, and
the vertfcal sensftfvfty of the system shall provfde for a mfnfmum resolution of one
raajor scale dfvfsfon. A precfs$on afr-tfnc of the same nomfnal characteristic
fmpedance as the specfmen shall be connected between the TQR and the connector-cable
assembly. The characteristic impedance of the specfmen shall then be measured
compared to the precfsfon afr-lfne. The connector-cable asse~bly shall then be
turned end-to-end and the measurement repeated. For cables of other then 50 and 7S
ohms characteristic $mpedance. where precfsfon air-l fries, loads, or proper fmpedance
measuring equfpaent are not avaflable, the characteristic fmpedance may be determined
by calculation from the capacitance measurement determined (see 4.8.10) and the
velocfty of propagation measurement detertsfned, usfng the followfng formula:

101,670
20 =

Velocfty of propagation (:)”X Capacitance (pF/ft)
.

4.8.8 Attenuation (insertfon Toss) (see 3.7.7].

4.8.8.I ~eclmen. When testing to 4.8.8.2, the specfm@n shall be of sufficient
length to exhibit no more than 26 da attenuation at the hfghest swept-frequency, and
no less than 3 d$ attenuation at the lowest swept-frequency requfrcd. If the
requfred frequency range is such that one spectmen cannot fulffll this requirement,
an addftfonat spec?men length shall be used. Uhen testfng to 4.8.8.3. the specfmen
length shal? be as specfffed therefn. Suftable connectors shall be attached to both
ends of the specfmen.
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4.8.8.2 Procedure (swept frequency method). A swept-frequency insertion loss
technique shall be used to determine the attenuation within the specified frequency
range (see 3.11. Figure 3 $hows a block diagram of typical equipment to be used for
insertion loss measurements. The fixed-value attenuator pads shall have a minimum
value of 3 d13. The specimen shall be inserted between fixed pads no. 1 and no. 2.
The variable attenuator shall be set so that the attenuator trace for the cable falls
completely on the x-y recorder chart for the sweep range used. A calibration grid
shall be established either before or after the attenuation characteristics of the
specimen are traced, by removing the specimen from the circuit, connecting pad no. 1
to pad no. 2, and then increasing the variable attenuator d&l settings in uniform
st~ps for each sweep until a series of calibration lines are drawn across the chart
of a sufficient range to cover the attenuation characteristics of the SPeCimen. One
of the horizontal calibration lines shall contain frequency marker pips. The value
of attMUatiOn of the specimen at any frequency may then be determined from the
chart. The attenuation at any frequency $hall be expressed by the following formula:

kleasured dtl X 100
Attenuation (dB/100 feet) =

men length (feet)

TEST

I

I

FIGURE 3. Biockdiagramo fattenuation measurement equipment.

4.8.8.3 Procedure (single-frequency method). The attenuation, expressed in dtl per
100 feet, shall be measured at a sutt lclently low-power level that the resul tiny
temperature rise will be negligible. An acceptable method for measuring attenuation
at a specified frequency is as fo?lows:

.

SIGN!~A;:NERATOR
(

~ ATTENUATOR

CALIBRATED ATTENUATOR
—CA8LE4 ATTENUATOR

PAO PAO
~ DETECTOR

[n the block diagram shown above, a suitable length of cable with an attenuation of
at least 3 dS is inserted between the connectors. The signal yenerator and
calibrated attenuator are adjusted to produce a reasonable indication at the
detector, when the detector ‘s tuned. The detector reading is noted, and the
calibrated attenuator output level is reCorded. The cable under test is then
withdrawn and the circuit completed with the connectors (of a very snort length of
cable). Uith the detector tuned, the calibrated attenuator is readjusted to
reproduce the original reading at the detector, and the attenuator output level is
again recorded. Attenuation is then computed as follows:

100 (difference in calibrated attenuator readings ifl dti)A.T

Uhere:

A = Attenuation in dB per 1O(I feet. .

L . Length of cable under test in feet.
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For measurements at frequencies of 400 megahertz or less, the Charactertstfc
impedance of the attenuator pads and connectors shall preferably be the same as that
of the catle under test. For measurements at frequencies of 1,000 megahertz or
above, the attenuator pads. connectors, and test cable shall be matched to the same
characteristic impedance. Both pads shall be high enough fn attenuation value to
●inimize the error caused by any mismatch of the signal generator and detector. For
the majority of measurements, it %s recommended that the attenuation of each pad be
approximately 10 dB. Tun%ng stubs may be used fn the circuit for impedance-matching
purposes. Any other approved method may be used in lieu of that described above.

4.8.9 Structural return loss {see 3.7.8).

4.8.9.1 Procedure. The speciaen shall be of sufficient length to exhibit no less
than 3 dB a-n at the lowest swept-frequency required. If the required
frequency range is such that one specimen cannot fulfill this requirement, then an
additional specimen shall be used. A swept-frequency. slotted line technique shall
~:egs~dlfo determine the structural return loss within the speciffed frequency ranye

. Suitable connectors shall be attached to both ends of the specimen and
the as~embly checked with a TUR that is c.spable of producing a step-function
rise-time of 150 picosecond or less. Uith the far end of Cite specfmen connected to
a aatched load, the impedance variation exhtbited by each connector-cable interface
shall not be greater than the maximum impedance variation Permitted for the cable
itself (see 3.1). Correction curves will be used for other than matched systems.
Figure 4 shows a block diagram of typical equipment to be used for the swept
measurement of the Standing nave ratio (SUR). The total SUR (excluding tne cable of
the slotted line connectors and load shall be less than 1.06. A calibration yrid
shall be established on the X-Y recorder chart terminating the slotted line with a
matched load. Starting from zero atteatbatloo, increase the variable attenuator
setting $n ttniform steps with each sweep, until a series of calibration lineS
sufficient to cover the SUR range of the test assembly is traced on the chart. One
of the calibration lines shall contain frequency marker pips and a calibrated narrow
band spfke that is I percent wide at 10 Mnz to 2 GHz. and 20 MHz wide above 2 GHz.
Oecrease sweep speed until the calibration spike stops growing.

l-+
I

FXCURE 4. Blockdiagramt ofstmcturdremn loss temtcm~in~quipmem.
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4.8.9.2 Measurements. To make the SUR measurement, insert the cable between the
adapters. Jet the variable attenuator so that the SUR pattern falls withfn the
calibrated curves. Move the slotted lfne probe back and forth along the line for at
least one-half wave-length at the lowest frequency trace. A minimum of 20 increments
shall be used. Then measure the vertfcal thfckness of the envelope (in dB) at the
frequency of interest and determine the SUR by using the following formula:

d%
SUR = antlloglo ~

The structural return loss, In dB, shall be calculated from the SUR, as expressed by
the following formula:

SifR + 1
dB (reflected loss) = 20 loglO—

SUR - I

4.8.10 Capacitance (see 3.7.9). The capacitance, fn pfcofarads per foot, of the
specimen shall be measured at kHz, unless otherwfse specffied (see 3.1). The
followfng details. shall apply:

a. The specimen length shall be less than 1/40 wavelength but not less than
5 feet.

b. Coaxfal cables. The capacitance sha?l be measured between the fnner
conductor and the outer conductor, with the outer conductor grounded.

c. Two-conductor cables. The capacitance between the two inner conductors
shall be measured by a two or three termfnal technique.

[1) Two-terminal method. Ufth the outer conductor connected to the ground
termfnal of the capacitance bridge, the capacitance shall be determined
from the fo170wing formula:

2 (Ca ● Cb) - Cc
Capacitance s

Where: Ca .

4

Capacitance between no. 1 conductor and no. 2 conductor,
wfth no. 2 conductor connected to the outer conductor.

Capacitance between no. 2 conductor and no. 1 conductor,
wfth no. 1 conductor connected to the outer conductor.

Capacitance between no. 1 and no. 2 conductors (when tied. .
togetnerl and me outer conductor.

(2) Three-terminal method. The capacitance shall be determined from the
followfng formula:

Ce + Cf
CapaCftdfICe . Cd + —

Uhere: Cd *

Ce a

Cf s

4

Capacitance between no. 1 conduc:oe and no. 2 conductor,
with the outer conductor connected to the ground terminal
of the capacitance ‘brfdge.

Capacitance between no. 1 conductor and the outer
conductor, with no. 2 conductor connected to ground.

Capacitance between no. 2 conductor and the outer. . . . . . . . . .
conductor, wlcn no. 1 conductor connectea co grouna.
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4.8.11 Capacitance stabillty (see 3.7.1O). The capacitance, In pfcofarads per
foot, shall be measured as specified In 4.8.10. The length of the specimen shall be
approximately 50 feet, except that for cables with solfd outer conductors the length
of the specfmen shall be approxf!aately 10 feet. The specfmen shall be subjected to
the applicable temperature cycle shown fn table IX, for a total of three cycles.
Test temperatures for cables wfth dielectric cores not Ilsted in table IX shall be as
speclffed (see 3.1). Capacitance measurements shall be made Inftfally and after each
step.

TABLE IX. Temperature cyclfm~.

[ Step ~ T~pe A dielectric ~ Type F dtelectrtc I Tftae I
1 C temperature C temperature I
I I

hours I
1 I I

11 +75 *Z +250 *5 I $toa
I 1
~2~

: I i
+25 *1O, -5 I +2s +10, -s I 4 atnfmum I

I I I
13 ●4O *2
I !

-55 *2 14t08 I
I

I “4
I

+25 +10, -5
1

I +25 +10. -s I 4 minlmu= !
I I I I

4.8.12 Capacitance unbalance (see 3.?.11). The capacitance. in plcofarads per
foot, shall be measured as specified 8.10. The length of the specfmen shall be
as specified fn 4.8.10. The capacftan~e ietween the two fnner conductor? of the
two-conductor cable shalt be measured by the two- or three-terminal technfque as
specified in 4.8.10. The capacitance unbalance fn percent shall be determined from
the followfng formula:

a. Two-terminal method:

Capacitance unbalance .

b. Three-tem$nal aethod:

Capacltznce unba?ance .

400 (Ca - Cb)

2 (Ca * Cb) - Cc

400 (Ce - Cf)

4Cd+te-Cf

4.8.13 Transmfsston unbalance {see 3.7.12). The transmission unbalance of a
two-conductor coaxial cable is deffned as the ratfo of the abso?ute magnftude of the
vector difference of the voltages across each half of a terminating resfstor to one
half of the absolute magnftude of the vector sum of the two voltages, expressed
mathematically as follows:

i V2 -Vll
Transnfssfon unbalance (TU8) - x 100:

U21V2*V11

Uhere: TUB - ?ransmfssfon unba?ance. fn pereent.

V2 w Vector voltage across half of the terminating resfstor,
fn volts.

VI . Vector voltage across the outer half of the termfnat?ng
resfstor, in volts.

4.8.13.1 S’pecfmen. The specimen to be measured shall be approximately 100 feet ?.:
length.

The accuracy of the measurfng equfpment shall be *2 percent
ovi~a~~~”;es-;y (see 3.1). Ffgure 5 shows a block dfagram of the
transmission unbalance test equfpment.

2s

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:55Z
Check the source to verify that this is the current version before use.



N m ●

I

R
F

O
U

TP
U

T
H

O
R

IZ

O
SC

IL
LO

SC
O

PE
AN

AL
YZ

ER

n
l--

-CH
AN

NE
L

A
B

H
O

R
IZ

L
Q

9
I

1
1

w
v

TE
ST

SP
EC

IM
EN

1
I

D
ET

EC
TO

R
02

I
I

FI
G

U
R

E
5.

Bl
oc

k
di

ag
ra

m
of

tr
an

sm
is

si
on

un
ba

la
nc

e
te

st
eq

ui
pi

m
?n

t.

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:55Z
Check the source to verify that this is the current version before use.



1“

NIL-C-17F

4.8.13.3 Bleasurement. The fnput transformer transmfts two sfgnals whfch are
vectorially equal down the two-conductor lfne. The signal from detector no. 1 on the
output transformer Is the magnitude of the vector difference of the voltages across
each half of the terminating resfstor. and the sfgnal from detector no. 2 fs the
magnitude of the vector sum of the two voltages. The oscilloscope has logarithmic
vert$cal amplifiers that allow the measurement of the ratio of the s~gndls from the “
tuo detectors, expressed in decibels as follows:

[

dB scope
TUB(:) m 200/ ANTILOG~O(~

1]

The residual error of the tests system may be obtained by removing the Sample.
connecting the respective test ports and neasurfng the system unbalance. The maxfmum
unbalance o.f the speclaen shall not exceed the specfffed value (see 3.1).

4.8’.X3.4 Calibration of transnfssion unbalance system. Calfbratfon shall be
performed as follows:

a.

b.

c.

d.

e.

f.

Connect test port A to test port 8.

Switch on the frequency markers of the sweep oscillator. Connect channel A
of detector no. 2 to the generator video Input, and the generator vertfcal
to the scope channel A port. By varying the frequency dial and sweep wfdth
controls of the sweep o$clllator, obtain the requlre~ test frequency range.

Remove detector no. 1 from detector port P and replace $t with a 50
Toad. Connect channel A to detector no. 2 of the scope.

Obt.aln a signal from detector no. 2 on channel A. Trace thfs sfgna’
scope screen. Preset channel A attenuator to zero.

Insert a 10-dO pad between detector port no. 2 and detector no. 2.

ohm

on the

9*

h.

f.

j.

k.

4.8.13.S Measurement procedure for transmtsslon unbalance system. 14easurements
shall be per?ormed as roil Ows:

Adjust channel A attenuator so that the average of the scope display and
traced ?lne are equal.

Insert a 20-d8 pad between detector port no. 2 and detector no. 2. Draw the
trace on the face of the scope.

Remove detector no. 2 froa detector port no. 2, and replace it wfth detector
no. 1. Connect the lead from detector to channel 8 vertical input.

Obtain trace from detector no. 1 by $nsertfng a 20-dB pad between detector
and connecting port. The frequency trackfng of the two detector should not
vary more titan ●0.5 dB.

Repeat Steps (d), (e) and (f), wtth detector no. 1 connected to detector
port no. 2. The lead from detector no. 1 must be connected to the channel B
vertical Input of the scope.

Return detectors to thefr orlglnal posltlons.

a. Prepare specimen and install applicable connectors.

b. Connect spec+men between test port A and test port B.

- c. Preset variable attenuators A and B to zero.

d. Switch the dfsplay control of the scope to channel A and 8 positfrn.
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e. IJslng the channel A variable attenuator, posltfon the channel A trace
center of,the scope sCree!I.

f. Usfng the channe~ B’”vaifable attenuator, position the channel 8 trace
that ft covers the channel A trace. .

9* The difference, fn dB, of the channel A and B varfable attenuators is
unbalance of the two sfgnals. .

at the

so

the

h. Convert the d8 difference of channel A and B to the percentage of
transmission unbalsnce by usfng table X.

TABLE X. Relationship between transmission unbalance and the difference fn sfgnals.

T I II I II I (
Ilransmfssfon IDffference II Transmission 1 Offference II Transmfssfon ‘1Dfffefence I
I unbalance Ifn signal ~~ unbalance ! fn signal ~~ unbalance ~ in signal I
I I I I

II II I

~~ g II percent I g II I
~

percent M_ I
I

2 I 40.0 :! 12 I 24.5 Ii 22 \ 19.0 i
I 3 36.0 I
1

24.0 11
4’ i ;:.: 1 ;:

18.9 I
23.0 II ;! I 18.4

I I II 15 i 22.5 II 18.0 i
I : I 30:0 II 16 i 22.0 II 26 ‘i

r 29.0 I 21.5 II
17.8 I
17.4

i 8 1 28.0 ii :: I 21.0 ~; ;: i ::.: i
I 9 I 27.0 II I 20.5 29 I I
I 10 26.0 II % I

/
20.0 II 30 I

I 11 25.6 21 19.5
16:4 I

I I !; i I ‘1 I !

4.8.14 Mechanically induced noise (see 3.7.13). The electrical nofse generated fn
a cable by mechanical motion shall be determined by the folloying test.

4.8.14.1 “Preparation of cable. Cut cables to be tested fnto 7-foot lengths. Ff t
one end of cable with a suitable connector. Remove 2 inches of the outer jacket from
the other end of the cable leavfng the brafd fntact. Push brafd back and cut off 1
inch of the dielectric and center conductor. Cover the open end wfth three layers of -
electrical tape. Pull braid over the tape. Twfst and solder to form an interference
shield.

4.8.14.2 Instrumentatfon.

a. Amplifier.

1 (1) Input fmpedance - 10 megohms mfnfmum.
I

I
(2) Frequency response - dc to 1 megahertz minimum.

1 (3) Sensitivity - 10 mfcrovol tslcentfmeter minimum.

b. Oscilloscope.

c. Recorder.

(1) For digftal, storage scope with X-Y output to X-Y recorder.

(2) For nondfgftal, storage scope oscilloscope camera. .

d. Appropriate weight wfth cable clamp. One pound weight for cables up to 0.2
inch in diameter and a ffve-pound weight for cable over 0.2 fnch in diameter.

e. Six cable clamps of suitable size and circumferential compression type.

eh. ‘Suitable cable connector for interfacing wfth ampliffer.
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4.8.14.3 Equipment set-up [see figure 6). Clamp the cable in place so that the
interference shleid 1s Just oeyond three ot the clamps dna the fnside clamps are four
feet apart and such that five feet of slacked cable han~s freely between the
SUQ90rt. C?amp the weight mfdspan of caole (that fs, 30 inches from either end of
the 5 feet of cable supported between the clamps). Connect the cable to be tested to
the amPlifier and oscilloscope. Shield as necessdry to prevent noise pick-up.

AMPLIFIER ANO

L—4’ .—~

FIGURE 6. @JiCW@ nt setu~.

4.8.14.4 Calibration of Instruments. Set the gain of the ardpliffer so the
specified maximum peak-to-peak no~se can be easfly determined. Callbriste tne
ataplffler and oscilloscope for an accuracy Of ~S percent. Set the oscilloscope tn
the sinyle sweep mode with a sweep speed of 1 cm per second and the sensitivity to
10 uY/cm, lower freq,ucncy 3 d8 response to .1 Hz.
10 ktfz.

upper frequency 3 dO response to

4.8.14.5 Test procedure. Pull caole through 90” arc until cable. weight, and
clamp are in d horizontal plane. If a camera is used, open the camera shutter,
trtgger the sweep. and release the bteiyht. A secnanfcal release Oev{ce may Oe used.
if desired to assure reoeatabil~ty of the measurements. Re9eat mis vrocedure until
efght fndfvfdual sueeps” have been-recorded.

4.8.15 Ttme delay (see 3.7.14).

Two specimens sh~ll be tested for time
fr~~~~~~~~sh-; specified (see 3.il. The length of the
determined from the following formula:

983.6
La—

fc

aelay. The test
specimen shall be “

‘dhere: L s Spectmen length, fn feet.

f . Specff$ed frequency, In AHZ.

e . Olelectric constant of cable dielectric core.

4.8.15.2 Procedure. The tfme delay me.d$urewent shall be performed as fol~ows.
The spec$men shall be connected to the med.surement apparatus shown in the Olock
4iagram of figure 7. The characteristic impedances of the speciaen, the signal
geaerator. the frequency counter, and the load fmpedaficc (Zo) shdll be identicai.
All interconnections shall be as short and free of electrical misaatcn 4s possible.
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I
The signal generator shall be set to a frequency that is ffVe tihies the specified
frequency, and varied until a Lissa.jous pattern on the screen of the oscilloscope
forms a straight line. The positions of the signal generdtor and Lo shall then be
reversed, and the oscilloscope screen observed. If a straight line is not now
present, adjust the interconnections until a straiynt line -is formed for both the
normal and reversed positions of the signal yenerator and 2..

FIGURE 7. Block diaqram of apparatus for measurinq time delay.

Go back to the orlyinal position, by repositioning the appdrdtus ds ori~inally shown
fn the block diagram. Meset the frequency of t,ne si~nal yenerdtor to the specified
frequency and vary it until the Lissajous pattern displayed on tne screen of the
oscilloscope forms a straight line. The tmickness of”this line shall not exceed IJ.U1
inch to establish good resolution. A frequency counter shall then be temporarily
inserted, as shown in the block diagram, to determine the exact frequency of the
signal generator. This frequency shall then be recorded as the first resonance
frequency (fI). The frequency counter shall be removed, and the frequencj of tne
signal generator shall be increased until the Lissajous pattern forms yet dnother
line on the oscilloscope screen with the same direction as the first line. ~ydjn,
the thickness of the line shall not exceed ~.ul inch. The frequency counter shall
again be temporarily inserted to determine the second resonance frequency (f~).
This procedure shall be repeated until five successive frequencies have been
determined. The time delay per foot of tne cable shall then be computed as shown in
the formula below. Beginning with the specified frequency, successive frequencies
shall be determined, using this method.

I

34
ITD=~+~’y’~*$5 &

Uhere; TO = Time delay, in microseconds per foot.

f~, 2, 3, 4, 5 . Kecorded frequencies, in M’lz.

L = specimen length. in feet.

The time delay shall be calculated for at least two sets of five successive recorded
frequencies for each specimen. The average of these values computed Shdll oe within
the specified requirement (see 3.1). The specimen shall be reversed ,:no tne test
repeated.

4.8.16 Aying stability (see 3.7.15).

Four specimens Shall} be cut frum the sample unit.
w~;~”;~;!fla-”diameter is less tttdn 0.5 inch,

For c.aDles
the specimen length shalI De

125 *1 feet times the cable diameter. For cdoles wnose noininal JaCket diameter is
0.5 inch or larger, the specimen length shall be 95 :1 feet times the cable
diameter. For armored cables, the armor StIal~ De ref,loved before the specimen is
subjected to the aging stability test.
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4.8.16.2 Procedure. The specimen
touch$nq one another or the walls of

t’fIL-c.17F

shall be suspended in a heat chamber without
the chamber and conditioned for 7 days at the

applica~le test temperature $n table XI. Test temperatures for cable jac~et types
not listed in table XI $Iial? be as specified (see 3.1). Heated afr shall be
circulated so as to maintain a uniform test temperature. After the conditioning
period, the specimens shall be recnoved froa the heat chamber and conditioned at room
amb+ent temperature for 4 hours ●inimum.

a. Examine the specimen for cracks, flaws or other damage tn the Jacket
●aterial. For marked cables, examine the marking for legibility.

b. Following the test, the specimen shall be subjected to the cold bend test
(see 4.8.19).

TABLE XI. Jacket test temperature..

i J.scket types
I

i ●C temperature i
t 1

f I. I1a. :;iaand VIII I *98 *2
I I +90 *2 !

V and VII
1

I *2S0 $s I
VI I +200 *5 I

I I I
4.8.17 Stress-crack resistance (see 3.7.16].

4.8.17.1 Specimen. Four specimens, approximately 3 feet long, shall be cut from
the sample unit. For armored cables. the armor shall be removed before the specimen
is subjected to the stress-crack resistance test.

4.8.17.2 Procedures. Clamp one end of each specfmen to a mandrel whose diameter
Is three times the nominal jacket diameter of the cabYe unless otherwise specified
(see 3.1) around the mandrel and clamp the specimen to the mandrel at this point.
The specimens shall be suspended In a heat chamber without touch%ng o?e another or
the walls of the chamber and conditioned far 96 hours minimum at +230 C :5*C. Heated
air shall be circulated so as to malntaln a uniform test temperature. After the
cond$tfoning perfod, the specimen shall be removed from the heat chamber and
conditioned at rooa temperature for 4 hours minimum.

a. Examfne the specfmen for cracks, flaws or other damage in the jacket
material . For aarked cables, examine the markfng f~r legibility.

b. Unwind the $peclmen from the mandrel and examine for cracks, flaws. or other
damage in the jacket material. For marked cables. examine the marking for
legibility.

c. After the stress-crack resistance test,”
the cold bend test (see 4.8.191.

the specimen shall be subjected to

4.8.18 Outer conductor trtteqrity [see 3.7.17). Four spec$mens, approximately 2
feet long, shall be cut from tbe sampie wnlt. he specimens shall be suspended in a
heat chamber without touching one another or the walls of the chamber and conditioned
for 1-1/2 hours mintmum at the specified temperature (see 3.1). Heated afr shall be
circulated so as to maintain a uniform test temperature. A?ter the conditioning
period, the specimens shall be removed from the heat chamber and conditioned at room
amb$ent tempe~ature for 4 hours minimum. Examfne the specimens for cracks, flaws. or
other damage in the outer conductor material.

4.8.19 Cold bend (see 3.7.18). Three specimens shatl be cut from the samPle
unit. The specimen lengths shaft be the same as for the aging stabfIity.
stress-crack resistance and other outer conductor integrity tests, as applicable (see
4.8.16, 4.8.17, and 4.8.18). The dfstance between the cable turns wrapped on the
mandrel shall not be more than the diameter of the cable: the cable shall ❑ake
intimate contact with the mandrel.
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4.8.19.1 Flexible cabies.

a. For armored cables, the armor shall be removed before the specimen is
subjected to the cold bend test. One end of each specimen shall be clamped
on a mandrel whose diameter is 10 times the normal outsfde diameter of the
specimen fn fts present test condftion. Urap the specimen around the
mandrel for one full turn and hold fn place with a mechanical device. The
specfmens shall be placed fn a cold chamber and conditioned for 20 hours
minimum at the applicable test temperature. During the conditioning period,
the unwrapped portion of the specimen shall be kept reasonably strafght.
The followfng detafls shall apply:

(1) For cables wfth type F dielectric cores, cables with type IIIa jackets,
and cables whose nomfnal jack~t dfameter fs .250 fnch or smaller, the
test temperature shall be -55 C ●2-C.

(2) ‘For those other cables whose nomfnal jacket diameter fs larger than
.250 fnch, the test temperature shall be-40”C ●2*C. For those cables
that have been previously sub~ected to the ag’fng sta’bilfty test, the
test temperature shall be -35 C ●2-C.

b. After the conditioning perfod and while the specfmens are stfll at the test
temperature, the specfmens shall be wrapped around the mandrel for three
full, close turns for cables whose nomfnal outsfde diameter fs less than
.500 inch, or two full close turns for cables whose nomfnal outsfde diameter
is .500 fnch or larger. The mandrel shall be turned at a unfform rate of
15 ●3 revolutions per mfnute durfng thfs operation.

c. After the turnfng operatfon, the specimen shall be removed from the cold
chamber and conditioned at room ambfent temperature for 1 hour maxfmum.

Unwfnd the specfmen from the mandrel and, except at the clampfng points, examine for
cracks, flaws, or other damage In the outer surface materfa?.

4.8.20 Ofmensfonal stability (see 3.7.19].

4.8.20.1 Flexfble cables. A 5-foot minfmum specfmen shall be cut from the sample
unit. The ends of the specfmen shall be cut squarely and carefully deburred. P1 ace
the specfmen in a heat chamber, cofled or straight, and conditfon for 6 hours mfnimum
at the applicable test temperature (see table XII). Heated afr shall be circulated
to maintafn a unfform test temperature. After the conditioning perfod, remove the
specfmen from the heat chamber and condftion at room ambient temperature for 4 hours
minimum. Measure both ends of the specfmen for protrusion or contraction of the
fnner conductor.

TABLE X11. !laterfal and test temperature.

1 I r
Material types

i
1 ●C temperature ~/ ~
I

r
~ .Type A dielectric ! +85 ●2 I

I I
1
I Type F dielectric (except I +250 ●5 I
I with type IX jacket) 1’ i
I I I

I Type F dielectric with I +200 ●5 1“
! type IX jacket ! !

&/ Test temperature for cable types not listed shall
be as specfffed (see 3.1).
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4.8.20.2 Semirigfd cables.

a.

b.

4.8.21

Specimen. An appropriate 4-foot length shall be cut from the sample unit
and used to prepare sfx specimens.
6.00 +.50,

Each specfmen shall have a length of
-.00 inches with squared and carefully deburred ends. Each

specimen shall be placed inside a brass test fixture as shown on ffgure 8.

Procedure. After tnsertion of the specfmen, the ffxture ends shall be
closed with caps; the caps shall be tfghtened with a torque of 8 inch-pounds
*1. Place the firtnres containing the captured specfmens fn a heat chamber
and condition for at least 1 hour at the specified temperature (see 3.1).
Heated air shall oe circulated so as to maintain the test temperature within
●5 degree$ Cel$fus. After the conditioning perfod, the fixtures containing
the specimens shall be maintained at room ambient temperature for at least
1 hour. 00 not remove specimens from the test fixtures untjl immediately
before measuring, and then remove one at a tfme. Pleasure the protrusion or
contraction of the insulation with respect to the outer conductor on both
specimen ends. Three measurements shall be made at each end, one in each of
three different axial specimen orientations spaced approximately 120” apart,
so that a total of six measurements are obtained for each specimen.

Contamination (see 3.7.20).

4.8.21.1 Specimen. The specimen length shall be 4 feet minimum for cables whose
nominal outsidediameter is more than 0.2 fnch, 3 feet minimum for cables whose
diameter is from 0.12 to 0.2 fnch, and 2 feet minimum for cables whose diameter is
less than 0.12 inch.

E uipment for thecontamination test shall be a O-meter wfth
a~;~~;~~~fa%?%’%%;pab$e of giving an indicated Q-reading of 150 mfnimum. The
resonating test frequency for all measurements shall be 1.2 MHz *!iO kHz. Resonate
the Q-meter to determine its Q-reading (Q~).

4.8.21.3 Procedure. One end of the specimen shall be cut square. The other end
shall be prepared to provide the shortest possible connection to the “high- terminal
of the, Q-meter. The shield shall be connected to the “ground” terminal. After
attaching the specimen, resonate the (j-meter and take the new O-reading (0 ).2

Thfs
inftial change in Q-readfngs (AIJ ) between the readings with and without t e

ispecimen attached shall be Compu ed as &Qf = Q - Q . If the initial change in
}“ ?ength, the length may beQ(AQf) is leSS than three when usfng the speci led

fncreased so as to obtafn a AO1 of at least thr:e. ~he specimen shall then be
placed in a heat chamber and conditioned at ●q8 C *2 C for 7 days minimum. Heated
afr shall be circulated so as to mafntafn a uniform test temperature. After the ‘
conditioning perfod, the specimen shall be removed from the heat chamber and
conditioned at room ambfent temperature for 1 hour minimum. Again, with the specimen
unattached, take a new O-readfng (03). Attach the specimen as before and take ‘
another Q-reading (04). This final change {n O-readfngs (&Of) between the
readings wfth and without the specimen attached shall be computed as AQf = Q3

- Q4. The change in 6Q (AQf - AQi) shall not exceed the specffied value
(see 3.7.20).

4.8.22 8enciability (see 3.7.71). Two specimens,
shall be cut

each approximately I foot long,
from the samole unit. The middle sectfon of the soecimen shall be

formed for two complete turns around a mandrel ,of speciffed diameter (see 3.1).
(Although no special tools are needed to guide the cable as it coils around the
mandrel , a mechanism may be provided so as to avoid any damage to the OUte*
conductor. ) Remove the cofled specimen from the mandrel and examine the outer
S1’rfaCe for cracks, splits, fracturing, and wrinkling.

4.8.23 Flammability (see 3.7.221.

4.8.23.i The test shall be performed wfthin a test chamber
‘iW;quare by 2 feet in heightapproximately open at top and front to provide

?dequate ventilation for combustion but to urev~nt drafts. The specimen holder shall
~e designed SIJ that the lower end Of a 24-i~ch cable specimen is held by a clamp,
while the upper end of the specimen passes over a pulley and can be suitably weigt!ted
to hold the s~ecimen taut at an angle of 60 degrees wit~ the horizontal, and in a
Olane parallel to and approximately 6 inches from the back of the chamber.

1
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The separation between clamp and pulley shall be such that a minfmum of 20 inches of
the spec$men is freely suspended. The test flame shall originate from a Bunsen type
gas burner with a 1/4-fnch inlet, a needle valve fn the base for gas adjustment,
3/8-inch bore nomtnal,and an approximate 4-inch barrel length above the air inlets.
The burner shall be adjusted to furnish a 3-inch conical flame with an a~proximate
l-inch long fnner core and a flame temperature not less than 954 C (1749 F) at its
hottest point, as measured wfth an accurate 1 percent full scale thermocouple
pyrometer. A sheet of facial tfssue conforming to UU-T-450 shall be suspended taut
and horizontal 9-1/2 inches below the point of application of the flame to the cable
specimen and at least 1/2 inch from the chamber floor,
from the cable specimen shall fall upon the tissue.

so that any material dripping

4.8.23.2 Procedure. A 24-inch specimen of cable shall be marked at a distance of
8 inches from its lower end to indicate the point for flame application and placed in
the spec~fied 60-degree position in the test chamber. The lower end of the specimen
shall be clamped in-position in the specimen holder and the upper end shall be passed
over the pulley of the holder and held taut. With the burner held perpendicular to
the specimen and at an angle of 30 degrees from the vertical plane of the specimen,
the hottest ortion of the flame shall be applied to the lower side of the cable at
the test mar[. The test flame shall-be applied for 30 seconds for all sizes of cable
and then withdrawn immediately at the end of that period. The distance of flame
travel upward along the specimen from the test mark and the time of burning after
removal of the test flame shall be recorded; also the presence or absence of flame in
the facial tissue due to incendiary ~rip from the specimen shall be recorded.
Charred holes or spots in the tissue shall be ignored in the absence of actual
flame. 8reaking of the cable specimens in sizes 24 and smaller shall not be
considered as failure provided the requirements for flame limits, du,ration of flame,
and absence of Incendiary dripping are net.

4.8.24 Weigh?. (see 3.9). A section of cable shall be weighed on a scale that has
a 0.1 percent accuracy.

5. PACKAGING
.

5.1 Packaging requirements. The requirements for p~ckaging shall be in accordance
with 141L-C-120LI0. 1.

6. NOTES

6.1 These cables are designed for use in radio frequency applications. Reference
141L-C-39012 for comparable connectors.

6.2 Ordering data. Acquisition documents should specify the following:

a. Title, number and date of this specification.

b. Title, number and date of the applicable specification sheet.

c. Complete cable part number (see 1.2.1).

6.3 International standardization agreements. Certain provisions of this
specification are the sub ject of international
Mo. 3.

standardization agreement, NATO NEPR
Uhen amendment, revision, or cancellation of this specification is proposed

whtch affects or violates the International agreement concerned, the preparing
activity will take appropriate reconciliation action through internation
standardization offices, if required.

6.4 Qualification. with respect to products requiring qualification, awards will
be made only for products which are at the time set for opening of bids, qualified
for inclusion in applicable qualified products list (QPL) whether or not such
products have actually been so listed by that date. The attention of the contractors
is called to th~s requirement, and manufacturers are urged to arrange to !,ave the
products that they propose to offer to the Federal Government tested for qualifi-
cation in order that they may be eligible to be awarded contracts or orders for the
product!s covered by this specification. The activity responsible for the qualified
products list iS the U.S. Army Communications-Electroni cs Command, Fort Monmouth, New
Jersey 07703; however, information pertaining to qualification of products may be
obtained from the Defense Electronics Supply center (OESC.E), Oayton, Ohio 45444.
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6.5 Oefinitfons.

6.5.1 !4axlmum cont~nuous working voltage. The maximum continuous workiny voltage
1s that safe voltage that can be continuously applled to a coaxial cable. This
voltage is limited by the onset of corona breakdown. The cable working rating is 75
percent of the corona. extinction corona voltage rating.

6.5.2 t4axfmum operating frequency. Coaxial cables operate in the principal or
transverse electromagnetic EM) mode. The TEM mode has both the electric and
magnetic fields perfectly normal to the uirection of propagation. The possibility of
propagation In the higher modes lfmfts the usefulness of a coaxial cable to below the
lowest higher-mode cut-off frequency. To determine a maximum operating frequency it
is necessary to derate from the cut-off frequency to forestall the operation of the
cable in a mode higher than the TEN mode. Other factors that contribute to a lower
operating frequency are the elements of construction of the cable and the associated
connectors. The recommended maximum operatiny frequency takes into account all of
these factors, but the user shauld always check the capabilities of cable and
connector assembly before operating at any high frequency.

6.5.3 Yeloclty of propagation (VP). The velocity of propagation (YP) is the
velocity of an electric wave governed solely by the properties of the ilielectric
medium and the permeability of the conductor t!srouyh which it is transmitted. In
free space the electromaynetlc energy will trdvel with a speed of 3 x 108 meters
per second or a 100 percent” VP. In a co.dxial cable wlth,a uniforns dielectric and a
conductor with a relative permeability of 1, the VP is always less than Luu percent.
Hence, the VP of a coaxial cable is. the ratio of the speed of electromagnetic enersY
flow compared to the speed of light.

Velocity of energy in a cable dielectric medium
ZVP. x 10W

Velocity of energy in free spat’e

The VP in a cable may be found by resonating a length of cable at lUO 14Hz or more,
with one end short-circuited or open-circuited in accordance with the following
formula:

Uhere: N = Number of

fr = Resonant

A simpler method of
dielectric medium.

fr X Cable lenyth (feet)
ZVP.

2.46 X N

quarter wavelengths in the cable speci!uen.

frequency.

computing the % VP uses the effective dielectric constant of the

I

,: VP .+x lU!JZ

6.5.4 Power rating (CM). The maximum power-handling capability, in watts, iS the
amount of power that a coaxial can safely transmit without overheating or developing
a dielectric breakdown throughout the usable frequency range. The safe
power-handling capabilities are shown on the associated curves. These curves have
been derated with an assumption of ~ VSUR of + an ambient temperature ranye of ‘38*C
to +71*C for PE dielectric, an.! ’38 C to ●~49 C for PTFE dielectric, and a;so a
maximum inner conductor temperature of ’85 C for PE and ●21JO*C for PTFE. The curves
have also taken into account the effects of typical system installations (i.e.,
bends, clamps, tl?ermal}y insulated sections, etc.).

6.5.5 Coaxial connectors. The applicable connector series is given on the
specification sheet, although many other connectors are constructed particularly For
these coaxial cables. Extreme care Shdll be taken in handling a codxial for dssemsly

.to connectors SO as nOt to work-harden, overheat, or ddmage the cable components.

I
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6.5.6 Minimum recommended bend mandrel radfus for normal use. The mfnfmum
recommended bend radius for a coaxial cable fn normal usage is given on the
specification sheet. The radius given tt to the outer surface of the cable. 7his
❑{nfmum bend radius fs dependent upon the aaterial of the outer conductor and its
thickness. If possfble and the attenuation requirements allow It, add a service
length to the cable. Oo not use tight bend radll unless the application warrants
it. Extreme care should be taken in the forming to prevent wrinkling or cracking.

6.5.7 Operating temperature range. The operating temperature range is the limits
between which a cable may be operated continuously without any loss in the basfc
properties of the cable. Thfs fncludes the ambient temperature plus the increased
temperature due to inner conductor operation. This temperature r?nge $s just a
guidelfne. since the mechanical, envlronaental and electrical requirements of the
application contribute to the allowable temperature range. In no case should the
testing temperatures be considered as the operatfng temperature range. Testing is
usually done under accelerated conditions so as to possibly degrade the materials.

6.5.8 Maximum operatfng temperature for semirfgid cables. Heating semfrigid
cables an7J cab ie asseab lies to exceed specltled ‘emper~~g;gs ($ee 3.11 will cause
permanent increases in the outer conductor dfameter. . in turn, wfll fncrease
the characteristic impedance, decrease conductor adherence capacitance and corona
●xtinction voltage, and cause VSUR increases in cable assemblies. Uhile effects of
temporary heatfng during soldering processes can be minimfzed or eliminated, the
effects of long-term heatfng of semfrfgfd cables and cable assemblies must be taken
fnto consideration by the desfgners.

6.6 Precondftfoning semfrfgid cables.

a. The electrical and mechanical performances specified for semfrfgfd cables
are achfeved by a compression fft between the outer conductor and the
dielectric core which, fn turn, necessitates manufacturing processes that

“cause deformation of the core by compression and elongation. The resulting
stress that fs inftiatly poounfform tends to equalfze by cold flow within a
few weeks after the manufacturing, and wfll cause withdrawal of the core

“fnto the cable. If this occurs tn cable that has become part of a cable
assembly. the resultant development of an afr-void at the cable-connector
Interface causes vSUR increase. It fs therefore advantageous to achieve
core stress relief by preconditioning cable before ft becomes a cable .
assembly.

b. Precond$tiom$ng is not effective on long lengths of cable. Bending of
cable. which f$ usually tnvolved in the manufacture of cable, tends to
fntroduce nonuniform core stresses; therefore, preconditioning is more
effect$ve when performed on cable asse.mblfes that are complete except for
the final end preparation and before attischfng the connector. Sfnce
precondftfonfng wfll result fn wfthdraual of dielectric into the cable,
preparation of the cable assembly should allow for a l/4-inch length on each
cable end beyond the desfgn dlmensian. The outer conductor and the core
shouid not be cut to the ffnal dimensions untfl precondftfonfng has been
completed.

c. A recommended greconditionfng procedure consfsts of three of the following
temperature cycles:

{1)

(2)

(3)

f4)

(5)

Step 1. Heat the specimen to the utaxfmum Operatfng temperature
specfffed (see 3.1) and mafntafn for 1 hour minfmum.

Step 2. Return specfmcn to room acabfent temperature. Trim protruding
core. ff any, flush wfth the edge of the outer conductor.

Step 3. ttafntafn specfmen at room temperature for 1 hour minfmuui.

Step 4. Cool specfmen to -45*C and maintafn for 1 hour fsinfmum.

Step 5. Return specimen to room temperature and maintafn for 1 hour
imfn$mufa.
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d. After the last temperature cycle, maintain the specimen at room
for 24 hours minimum before proceeding with further processing.

e. Recommendations for dealing with special requirements should be
from cable manufacturers.

temperature

obtained

Suggested method for marking cable ends corona-free is Shown on figure 9.

Step 1: Suggested length of cable specimen is 36.00 inches (914.40 into)

w-l ‘t-%%$’i

Step 2: Remove 3.00 @ches (76.20 mm) o{ iacket material from each end.

Step 3: Roii back the braid over the jacket and trim as shown. Be careful to avoid breakiag any
strands. Trim the braid edges neatly to 1.00 inch (25.40 mm) iengths.

step4:

~1.solNcMs (3e.10mmi
.—

Trim one end of the specimen to the dimensions shown and cover the braid &ge and iacket
wtth a plastic tape as shown. Wrap an AWG No. 20 copper grounding wire tightiy over the
braid.

FIGURE 9. Suggested method for making cable ends corona free.- ——

NOTE: Asterisks are not used in this revision to identify chdnyes with respect to
ttte previous issue due to the extensiveness of the changes.

Custodians:
Army - CR
Navy - EC
Air Force - 85

Review activities:
Army - AR, MI
Navy - SH
Air Force - 11, 17. 99
DLA - Es, IS

User activities:
Army - ME, AT
Navy - AS, OS, (4C
Air Force - 19

Preparing activity:
Army - CR

(Project 6145-IJ825)

,.
\

Agent:
OLA - ES
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